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Introduction 


s math teachers, we often hear these complaints: 
.“Tjust can't do math” or “Math was never my thing.” 





sometimes it's students who are frustrated in class; 
other times it's parents who cant help their kids with math 
homework. In the latter case, parents may unintentionally 
mass on their own fear of math to their children. 

Although we certainly understand that math comes more 
easily to sore than to others, we believe anyone can "get it” 
and should get it. It's very important that all kids learn math 
because it will be an essential skill in the twenty-first century. 
The puzzles in this book wall help kids develop skills in arith- 
metic, geometry, number sense, logical thinking, and 
problem solving, which form the foundation of mathematical 
understanding. 

Math is more than just a collection of math facts and 
vocabulary (although those are important). Math should also 
be a way of thinking about and solving real problems. You 
can be an absolute whiz at the multiplication tables, but you 
won't find them very useful if you are unsure when you 


V 


should be multiplying and when you should be dividing. 
Here is a simple everyday-life problem: There are forty-five 
litth-qraders going on a class trip to the Museum of Math 
Puzzles, Parent volunteers with minivans are driving; each 
van can carry six students. The teachers plan to have 
enough cookies on the trip for each student to get jour. How 
many cookies do the parents need to prepare and how 
many vars should they take? If your answer is eight vans 
and 180 cookies, your field trip will be a success. 

Math puzzles are both fun and rewarding—we are confi- 
dent that any child will enjoy doing the puzzles in this book, 
and knowing that you've solved a challenging puzzle is defi- 
nitely rewarding. Beyond simple enjoyment and satisfaction, 
puzzles also provide wondertul opportunities tor learning. 
Challenging puzzles ofter children a chance to practice 
skills they already know and also to stretch their minds and 


extend their knowledge by discovering new ideas. 
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A VERY BRIEF HISTORY OF NUMBERS 


Boone snows whe invented numbers, but it's fun 2 HAL 


fa @ to think that some early caveman named Oog 





8 '@ did it when he said “uhn,” “uhn uhn," and 
“uuuuuuhhhn, which meant “one,” “twa,” and “lots.” nL A : 
I [ nah 


Tallying 
The earliest written numbers were most likely 
tallies —-simole lines that each represent one 


object. You have probably aaa 


used them yourself | 
to keep score ina ) 
game with a friend: CoE A aed) 
Friend: /////// 












Counting Sticks 





lallies were found carved on pieces 
of animal bone about 50,000-years old. 
What do you think those people 
were counting? 







O Roman Numerals 


The Romem numerals, invented by— 
yes, you guessed it!—the Rornans, served 
many people over many centuries, anc 
have not been forgetten today. Can yau 
think of how they might be used? 





| rye tye 
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re ~Number Notions 


ge sey es 
Roman numeral 









about Time! 


Taday, Roman numerals are 
most often used to show time 
(see if you have a clock in your 
house that uses Roman numerals) 
and dates (try to find Roman 

numerals on old buildings and 
also inmovies and videos). 





The rules for reading the Romem numerals sound difficult 
but are actually very simple, once you get the hang of it: 


|. When a symbol is followed by a smaller symbol or 
symbols, you add up their values. 


For example: VI = G; CXXIII = 123; DIl = 502. What do you 


3 call a person 
Il. When a symbel or symbols are followed by a larger- P 


value symbol, you subtract their values: 


who can’t stop 
doing sums? 


For example: IV = 4; CMXL = 940; CDII = 402. | ) Pane Br 


20, the numbers for |, Zz, 3, 4, 5, 6, 7, 8, 9, and 10 are I, II, 
Wh IV ¥ Vi VOL VI, IX, and X. Are you BaaitiGhe to catch 
on? If so, see if you can handle the following puzzles. 





tee ay ah epee 
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Figure This Out 


Which face would you see on a 
prandfather clock? 







Grancdiather clocks use Roman numerals 
for each hour, but with a surprise: Four 
oclock is represented with ILI instead of IV! 
see if you can find a watch with Roman 
numerals on its face and check out four 


o'clock. 












Try This 
Read All about It! 


Want to practice your Roman numerals? 
How about counting a thousand squealing 
pigs? Just grab Roman Numerals i to MM by 
Arthur Geisert (Houghton Mifflin Company, 

1996) and let the fun begin. We'll bet 
you never knew there could beso 
many pigs in. one picture! 





ee 


When in Rome 
Question: 
What would you use to count organic apples? 


First, take a lcok at these Roman numerals 
cand see if you ccm figure cut what numbers they 
represent. 


AIV AXIX VITI 





Now, place the letter for each Roman numeral 
under the corresponding Arabic number to find 
the answer to the puzzle. 


Answer: 
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Number Notions 





Adding and subtracting with Rornan numerals is 
nat ecsy; and multiplication and division are nearly 


impossible. ) 
digit: A number—but also a word for 
. | “finger.” Coincidence? We think not. It's very 
XLII + XXIV = UAX) i likely that the first people to start counting 
XC! a xXVI i - | | (AX) i used their fingers—justas little kids CONTINUE 


todo today. 
XV xX IV = Sf st ae nal Shek Se es er = 


XVIII = Il = (1A) 


Arabic Numerals 


To simoplity things, people eventually gave up Roman 
numerals in fervor of the Arabic system, which relies on 
fen cigits—O, |, 2, 3, 4, 5, 6, 7, 8, and 9. 


TS CC | - 

@ 2 | Hidden Numbers 

Seo Each of the following seniences has at least one hidden Arabic 
: ' number—circle as many as you can find! 





1. I love my computer — when it works! 

2. Beth reeked of smoke after sitting by 
the campfire. 

3. My mother likes to weigh tomatoes on every 
scale in the store. 

4. Annie was even early for school last week! 

5. We can stuff our dirty backpacks in your tent. 


6. We like the mirrored maze room at the fun park. 


yayiy oe A 
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Practice Your Digits 


Get from START to END by moving around 
the square either vertically (up or down) or 
nonzontally (left or right), moving the number 
of squares given by the number you are on. 
(For example, if you are stemding on 3, you can 
move three spaces up, down, lef, or right.) 





THE IMPORTANCE OF ZERO 


ow important is “nothing”? Sometimes, it's 
very important. But we humans didn't always 
understand what exactly “nothing” is. 

We need zero for several reasons. For one thing, 
how can you tell what's 15 - 15? Furthermore, we 
need zero as a placeholder. Otherwise, how would 
you tell the difference between 5 and 50, or betwean 
20 and ZOS? 

“Youre 
just 
nothing 
without 
me!” 








Counting Sheep 











Numbers were invented to count 
things. For example, an early herdsman 
might have wanted to know how many sheep 

he had. lihe had no sheep, he wouldn't have 

wasted his time counting them, sohedidn't 

need a number for them—that's why 
people didn't need zera fora 

lang time! 









What's N-Ca-2- 8-85 
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Number Notions 





ALL YOU NEED I8 O AND 1 BT nao. 


binary number Arabic numeral 
» hat does math really fast and alwerys 


gels the right answer? Ne, it's not that 
smart kid at school—it's ihe computer. 

Computers don't have anything like fingers. 
Instead, early computers had simple circuits that 
act sort of like ordinary light switches—they turn 
on (1) and off (0). So computers co all their math 
by just using zeros and ones. This is known as a 
binary syste. 

How dees the binary system work? Well, it's all 
about the number placement and the powers al 
24. bach place n in the sequence that is ‘turned 
on (marked with |) stands for a 2% raised to the 
power Mm: 





1 (2°) 2 (2') 4 (27) 8 (27) 16 (2*) 32 (27) 64 (2°) 128 (27)... 
So, a binary number 110 is actually 2? + 2) + 0, or 4 = 2 = 6. 


On or Of? 


What time is it when the math teacher goes to the dentist? Convert the 
binary numbers to find out. 








Number Decoder Tae ar ea eg ae ee ra eae eee | 

H G It 100 1000 =Til 10 . 

3 ee | 

0 B 

R y | Wi =6nld Il 10 Ht 1010 | 
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A NUMBER WITH A NAME 


ow you sec that we just 
\@ cant live without zeros. But 
} there is another special 





WorDS/KNOW 


mathematics: Based onthe Greek word man- 
rhanein (to learn), mathematics measures and 
describes the world with numbers and symbols. 










number that is very importamt in 
mathematics. That number is 70 






(pronounced the same as “pie"), 


and it represents the ratio of the 


the distance around the circle (circumference) by the distance 


across the circle (diameter). 





What's surprising to many people 

is that the answer turns out to be 

the same for any circle, no matter 
how big or small it is. 


How Close Were They? 





In 1957, Pegasus computercalcu- 
lated JC to 7,840 decimal places. 
And in 1967, CDC 6600 broke a 
record by giving us FL to 500,000 
decimal places. Can you imagine 
how much paper would be nec- 
essary just to print out this 
number? 
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A Slice of TT 


| You can approximate the value of Tl with some ws 
| $teing, a ruler or yardstick, and a calculator. Search 
your home for circular objects of different sizes: a 
cup, alarqe jar, a bicycle tire. For each item, find its 
circumference by wrapping the string around it 
and then measuring the string. Then find the 
diameter by measuring across the widest part, 
Then divide the circumference by the diameter. 
Because no one can measure perfectly, you 
will Mot get the éxact same answer 
Pate * eachtime. Buryoushouldfindthat Jt 





The European Way 


In the European decimal notation, 
decimals and commas are switched. A 
decimalis used lo separate groups of thou- 
sands and a comma is used between the 
units’ place and the tenths’ place. For 
example, the number 1,234.56 is written 

as 1.224,56. This has confused plenty of 

Amercans in Paris! 





is around 3.1 to 3.2 no matter what 
size circle you measure. 





People knew about JL for a long time, but they had trouble trying to igure 
out its exact value. Here are a few examples: 


* Ancient Babylonians estimated JU to equal 3. 
* Ancient Egyptians thought it to be 3.1605. 


* An ancient Greek named Archimedes estimated JU to be 
hetween 2'9 71 and 2'/71. 


* In China 1,500 years apo, Tsu Ch'ung Chi measured it to be 355/119, 
* A preat Arab mathematician, al-Khwarizmi, calculated 7U to be 3.1416. 


Consequently, mathematicians continued getting more precise, until 
hurnans got some help [from computers. 


WyTTTpeyy erry my rr Hi preys ree AEE ATOLL y 
‘|Chapter 6 Appendix 





Making Sense of the Irrational 


The value of Jt has fascinated people for 
centuries. Mathematicians and ordinary people 
alike hove spent years looking for patterns in 
the digits. Do some digits appear more fre- 
quently than others? Count up how many times 
each digit appears helow and see if you can 
detect a pattern. 

Here are the first 201 digits of TI: 


3.1415926535,...8979323846 ....2643383279 
5028841971 ......6939937510......5820974944 
y923078164...... 0628620899 ....66260G4825 
S421170679....... 8214808651 ...... 3282306647 
0938446095 ....5058223172...... 5959408128 
481174502........ 8410270193 ......852105569 


6446229489 ....5493038196 


i 


r i 


he WERYTHING KID=: 





irrational: To many people, irrational means 
foolish or even crazy, and maybe that’s how you 
are feeling about TL about now! Well, mathe- 
maticians agree, but for a different reason. In 
i mathematics, irrational numbers are those that 


. ctannotberepresentedasafraction—theygoon 
Sg reverand ever with no repeating pattern. 


digit tallies total 
0 


Cc ct yy BD oT mw & 


Now, you can graph the results on the 
facing page to see if a pattern emerges. ~~ =. 


ey 
=a] 
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NUMBER OF DIGITS 
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The EVERYTHING KID= Math Pu 7zles Book eaten ate SRO 


Let’s Get Packing 


In the space next to the word box (or on a separate sheet of paper) list all the words in the boxes 





with the number |. Then do the same for the words in the boxes numbered 2, 3, 4, 5, and 6. Finally, 
write eaca list of words as a sentence to find out what Kayla and Dustin had to do to get ready for 
their hiking trip. 


ie | 
font 


a, 
af spray. 
oie 


i 


socks. 


Gey 
Ta i 





Number Notions 


See What | Mean? 


You usually add and subtract by writing numbers on a piece of paper, or using a calculator. But 





there are other ways te talk about numbers. For example, people who know American Sign 
guage equation in number form. See if you can sign the answer, too. 


2 3 4. 








Weg thurrb 
back ond forth 





Divide Add Subtract Multiply Equals —2_ 


Sweep hands dann Bring fingertips Bett anced indies bases ths 
tagether, ond cross them 
—" | in front af you ra Open hends... 


t hen bring 
Terri fs 
acevher: 
















Le Ly a 
4 ae a i 
| 
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CHAPTER 2 


PLUS OR | 
MINUS A 
PUZZLE 








ARITHMETIC ACTIVITIES 


rithmetic is doing calculations with numbers, 

| especially addition, subtraction, multiplication, 
and division. Ii you already know most ol your 
basic arithmetic facts, you are recy to try the fol- 
lowing activities and puzzles. 


calculate: This term originated from the 
Greek word kalyx—pebble or small stone— 
because along time ago, Greeks used small 
stones to do simple calculations. 











Clock Math 


Arithmetic is full of surprises! Don't 
believe it? Try this question on a 
friend: When does 10 + 4 = 27 He'll 
probably think you are crazy, but 
youre not. This question has a per- 
fectly sensible and important answer: 
When it is 4 hours after ten o'clock. 

Adding and subtracting on a clock 
doesn't always wors the same way as 
adding and subtracting regular num- 
bers. Use the clock to solve the tal- 


lowing problems. Then use the 10 + 12 = Zz li+4- 


4 + = | ze Ze + : = = ee ig 
shaded boxes to figure out the answer S48 —— B+3 | 
to this riddle: 10 + 9 = 23 11-3: 








decoder and the numbers in the 


What time did the math l-3=22z I1-1=ZzZ 
teacher go to the dentist? 5-224 12+12- 





ot tee ae eo pepe apa Tl 
2G Chapter 14 | Q . a A | c | 





Calendar Math 


Here is another practical arithmetic problem. When does 5 + 3 = 1? 
Three days after the fifth day of the week: from Thursday (5) to 
Sunday (1). 


It doesn't really make sense fo say "Thursday + 3 alr 

= Sunday,” but if you give each day of the week a Suriday se 
number, then you can do calendar arithmetic exactly Monday = 2 
as you did clock arithmetic. The trick is, if your Tuesday = 3_ 
result is over 7, just subtract it from the total. In Wednesday = 4 
our example, 3 + 5 = 8; 8-7 = |. Now, what Thursday = 5 
day is 12 days after a Wednesday? 4 + 12 = 16; Friday = 6 
16 -7 = 9; 9-7 = 2. This means that 12 days Saturday = 7 


after Wednesday is a Monday—iwo weeks from then. 





“The different 
branches of 
evista ts) ae 

Ambition, 
Distraction, 






When Numbers Don't Obey 


Why don't hours of the day and days of the week work the 
wMe Way as normal” numbers? Maybe it has to do with limits. 
Normally, numbers go up as far as infinity, <o pou never have to 
start over, With defined terms hike the day (which can never have 
more than twenty-four hours) or the week (which can never 
have more than seven days), you cant go on forever and 
therefore need to start over, which messes up the calcu- 
lation. Can you think of any other instances when 
numbers don't behave normally? 


Oo 


ryry | J mpeyey pl i" | L 1 i yy lj 1 ue bu val | oy | jy vy 


(hn ipte 5 re Aa 








Uglitication, 
and Derision.” 






—Lewis Carroll, 
Through the 








NUMBERS WITH DIRECTION 


—— “ 8 * ; poe a. 
si _£% ¢° Using a simple number substi- 
ecall that numbers were oriqi- 


* tution (A = 1,B = 2,C = 3, 





ue 





nalky used to count things, like | js? 3 
| le aes ae and so on), fipure out the 
sheep, and it took centuries before 3 ay | 
‘ — coded word below to get the 
. asymbo!l was invented to represent zero. | f + weotal math tool that 
1 name of 4 userul ma roo 4 
, Are there any numbers that are less than zero’? ae at perme 
—— will help to show you negative 


Today. most people have near of Regauve numbers, ntimbere and how the) werk. 
; and know that they are not at all imaginary and are really | 
: quite useful. Think of where you may have heard of num- 
I bers like -5 and —10. Dia you think of a ther- 
mometer? Negative numbers represent 
temperatures below 0 degrees (those 

are the cold days, whether you use a 
m Fahrenheit or Celsius thermometer). 
| re For every “positive” number, there is its 
Me —* 3 oS twin negative,” and vice versa. [nese pairs are called ‘opposites’: 


3 and -3; -12 and 12; 135,000,789 and —135,000,789. 





Se 





7 ge el Te a ~ —-b 2 = 








Adding Signed Numbers 


tT LL bel bt Why would we want negative numbers? One reason 
UE htt ebt eee 8 is that mathematicicms don’ like problems that have no 
from 83, and what is ie seater acres ot 3 ; 
Pree marr | answer, Everyone knows that we can add any two num- 
pts l Li Lik, bers, say 5 + 3. Most people also know that in addition, 
| | Pa the order of the numbers doesnt matter. The answers 
A: | can subtract it heed cece ita ae ie te oe 
3 : to5 + Sand 3 + 5 are the same. 
as many times as I ce 3 ee 
. a Now let's try subtraction: 5 — 2 is no problem; 
want—it leaves 7 soe ppg 
everybody gets 24. But what if we switch the numbers? 


What is 4-5? Is it still 2? Think of what subtraction 
means. If you have five pieces of candy and give three 
ta your little brother (very qenerous of youl), then you 
have two pieces lelt. But if you have three pieces of 


oe ere a eT eee 
Chapter 1! arate 3 
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candy and give five to your little brother . 

ney, wait a minute, you can't do that! And if 

you could, you sure wouldn't have two pieces 

left! So at least with candy, 3 -5 doesn't make 

any sense: there is no answer. 
Mathematicians really hate that. If you can 
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do 5 - 3, you ought to be able te de 3 —- $. 

50 what is the answer? To find out, we use 

a number line. Notice that if you pick any 
number on the number line, all the numbers 
to its lett are less than it while all the numbers 
to its right cre greater. 





20 -19-18 -17 -16 -15 -14 -19 -12 -11-10 -9 -8 +7 -6 -5 4 -3 -2 i] 


Adding 5 + 3 on the number line is easy. 
You start at the 5, and then count three more 
spaces to the right and see where you end up 
(which is alweys on 8, since 5 + 3 = &). Note 
that starting at the 2 and counting five spaces 
to the right gets you to the same place (3 + 5 
= 8). Subtracting is just as easy. To do § - 3, 
you start at the 5 and count three spaces to 
the left. 









Hard 
to Believe! 


Even after mathematicians began 
thinking aboul negative numbers, num 
bers that are less than zero, many of them 
called such numbers “fictitious,” “imagi- 

nary, oF “useless.” 
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Now, what about 3 — 57 After you pass (), 
you get to -] (one less than zero), -2 (two less 
than zero), -3 (three less than zero), and so 
on—we use a negative sign in front of the 
number to show numbers that are to the left of 
zero on the nurnber line. If you move five 
spaces to the left of 3, you get to -Z. So 3-5 
= ~2. Now, what about Z — 77 If you got -5, you 
are on the right track! 


The Bottom Line 


Can you come up with the rules for adding 
and subtracting positive and negative 
numbers? Here ls asummary: 


* Adda positive number by moving right. 
+ Add a negative number by moving left. 
* Subtract a positive number by 

moving left. 

Tieite ee Mee i ey 

alee 
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But wait—there’s more! You can actualy 
add and subtract using negative numbers cs 
cart of the problem, instead of just the answer. 
Try these: 


7 + (-5) 


hh ET 


Did you figure out how to do it, or does it 
look totally impossible? Once you know the 
rules, it's really easy. Just keep thinking about 
the number line. If you see a +, 
counting to the right. If you see a 
to count to the left. 


you are 


, you nee 


Connect the Dots 


Let's do 7 + (-5) first. This is an addition 
problem, which means you need to count 
from 7 to the richt. However, because the 
second number is negative, you actually have 
to swilch directions and count five spaces to 
the left. That means 7 + (-5) = 2. 


23466789WHW 

The same approach sheuld work for —4 
(-7). Start at -4. Subtraction means moving to 
the left, but since the second number is nega. 
tive, we do the opposite and move 
spaces, so —4 —(-7/) = 3. 


‘6-4-3 -240 1 


tight seven 


B6432101293456789NN B 


Solve the following addition and subtraction problems using the number line. As you solve 
each problem, connect to the dot with the correct answer. Start with the dot labeled START + 
and do all the addition problems. Then, pick up the pencil and move to the other 0 that is labeled 
START — and do the subtraction problems. 





ae ~ START + 2 
Des | Addition 
1s aieeeeienennianeniiiieeinieaiie ccieiiaaate 


= 
alain : e® oe 3 
4 ae é 
Bs oe 





-3+-5- _a=-8 | 
es oe ® “Se ‘F 
-1+5= 5 - @= aa @: © 
 4+-B= 4-25 | ® - © @ 
a 7+-2= P--25 ma @ ~ 
| F. -3+3>- ee *, © -. 
| 6. 3+4- -3-4: ‘ 
Ln | | ss | -t-t= stat = 
HE eper pepepipepe pepe Ep FEEpEN Hpayeys Hh rye eee 
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MAGIC SQUARES 


agic squares have been popular math puzzles 
for over 3,000 years, and once were thought to 
have mystical powers. Follow these simple 


Historical 
Squares 








Over 3,000 years ago, ancient Chinese 
included magic squares in their mystical 
writings. Magic squares also appeared in art. 
For instance, Albrecht Durer famous 
engraving of Melancholia (1514)includes 
apictureofamagic square. ——_ .. 





tules to complete your own magic square: 


|. Use each number only once, 
2. Each row, column, and diagonal must add 


up to the same answer. HEE 
For this first magic Try again, but this time Try again, but this time 
square, use fhe num- use only the EVEN num- use only the ODD num- 
bers from 1 to 9. HINT: bers from 2 to I6 (2, 4, bers from 1 to 17 (I, 3, 
Each column, row, and 6, and so forth). HINT: 5, and so forth). HINT: 
diagonal adds up to 15. Each column, row, and Each column, row, and 
diagonal adds up to 30. diagonal adds up to 27. 
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Now, let's make things Here is another magic How Big Can You Go? 
more difficult. In the square. This time, use If you think the 4-by-4 
following magic square, the numbers from 3 to square is hard, you'll really be 
some of the numbers 5. HINT: Each column, impressed by Ben Franklin, a 
are negative—you need row, and diagonal adds scientist, inventor, statesman, 


fo use every number 5 up to 3. printer, philoscpher, musician, 
from —4 to 4. HINT: 4 and economist (a jack of all 
Each column, row, and tradesl), famous tor flying a 


diage “1 





adds up to 0. kite during a lightning storm. 

i ) In addition to all his other jobs 
and hobbies, Ben liked to solve 
math puzzles. One cf his matn 
ematical achievements was tc 
solve an 8-by-8 and 16-by-16 
magic square. That's hurnon- 
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Franklin.himi te take a closer 


look aot Bons magic squares. 


So, now you think you 
are a magic square an | a 
pro? Not so fast! Let's | 16 | (13) 


make the magic square = | > 
larger and see if you a 


can still solve the 


puzzle. For the fol- | 
lowing square, use the — | | | | 
numbers from lio IG. = FP 


HINT: Each column, | 4. | 1 | 
row, and diagonal adds : : 
up fo G4. 
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GAME OF 15 








@ ere is ancther addictive game you can 
| play! All you need is another player, a For example: 
B piece of paper, and a pen. 
First, write down the numbers 1| through 9 Player #1 picks 5 
on a sheet of paper, like this: Player #2 picks 8 
Player #1 picks 6 
12 8 4&4 58 68 7 2 9g Player #2 picks 3 
Player #1 picks | 
Then, you and ancther player take turns Player #2 picks 7 
selecting numbers. When a number ts Player #1 picks 9—and wins 
selected, the player whe choge it crosses it off 
the list and it can no longer be taken. The first Player #1 wins because 
person to get any 3 numbers that add up tc 1+5+9=15 


exactly 15 wins! 


Try Playing Game of 15 Yourself! 


Ta distinguish who picked which numbers, Player #1 can cross off the numbers 
by marking an X over it and Player #? can circle the numbers he or she picks. 
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SOLVE A CROSS-NUMBER PUZZLE 


salved one or two yourself. But what about cross-number puzzles? Does if sound 
like something you'd like to try? The cross-number puzzle in this chapter is spe- 
cial. In order to solve it, you have fo read the following story for clues, so pay attention! 


Y ou have probably seen crossword puzzles, and it's possible that you have even 


The Camping Trip 
— aor was an old lady who lived in a shoe. She had so many children 


Z she didn't know what to do. 

"Well, one day, she just couldn't stand it anymore. Jamie was fighting 
with Orville, Wilbur wanted a snack, Oscar and Ophelia were drawing 
crayon pictures on the walls, and Hortense was crying because Delphinia 
had stolen her Math Puzzles book. And it was just seven o'clock in the 
morning. 

“Enough already!" shouted their mother, “I need some peace and quiet. 
All of you, play outside for the rest of the dey. Better yet, canoe over to 
Mystery Island and play there. Even better, make it a camping trip! Yes, 
everybody go camping on Mystery Island. Don't come back until 
Christmas.” 

At first this seemed rather harsh but then everybody remembered that 
Christmas was just two days away. This got the children, who had been 
quiet for just a moment, all excited again. “Out!” yelled the mother. 
The children immediately began preparations. With three kids te a 
canoe, they needed a dozen canoes and two paddles for each 
canoe. Each kid grabbea clean underwear, two extra pairs ol socks, 
exactly four pounds of food and fifteen pounds of equipment (bowls, 
cups, silverware, sleeping bags, flashlights, handheld video games: 
Hortense took along her Math Puzzles book). 
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At eight o'clock in the morning, they piled into the canoes and paddled 
out to Mystery Island. The trip took just three-quarters of an hour and was 
uneventful until they had almost reached the island. Jarnie was leaning 
out over the edge of her canoe when she said, “Hey, we're in cance 
number 29." 

“No, you're not.” laughed Gertrude from ancther conse. "You're reading it 
upside down!" 

“Lam?” asked Jamie, and tried to twist around to see it right and 
prompitly fell in the lake. "Yeow!" she shrieked, while splashing hurriedly to 
shore, “this water is FREEZING!” 

Jamie quickly got cut of her wet clothes and crawled into her sleeping 
bag from where she could supervise the setting up oi the tents. Originally, 
the kids wanted to sleep three to a tent, but they didn't have enough tents 
so they crowded in four to a tent. Five of the tents were just enough for the 
boys, the others were for the girls. Uniortunately, 
no one had remembered tc bring tent pegs, so 
the rest of the morning was spent scrounging 
up pieces of wood until there was enough lor 
twelve pegs for each tent. The kids then ate 
a hearty lunch of checolate-chip cookies. 

The next order of business was to build 7 
a fire, which wasn't easy because somuch yy 
of the available wood had been used for tent 
pegs. Things weren't looking too hot until Rupert 
brought over a big piece of wood, broke it in half, and fed it to the fire 
that immediately started burning much better. All the kids cheered except 
Dominic who yelled, “Rupert, you dodo, that was a cance paddlel” 

The afternoon was spent exploring the island, playing games, lishing, 
and talking about what everyone hoped to get for Christmas. Jamie stayed 
in her sleeping bag all alterncon, playing solitaire and wanting for her 
clothes to dry by the fire. She didn't win many solitaire games atter the 
wind blew her cards around and the Seven of Hearts landed in the fire. 
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Dinner was more cookies, toasted over the iire this lime; ater 
that, the children all sat areund telling ghost stories. This wes 
_ great fun until Mabel, with big eyes, said quietly, “Uh, quys, 
\\. Ithink [hear something creeping around in the woods!” 

Instantly, everyone was quiet and all ears were listening lor 

noises. Alter a few minutes, they all heard a distinc! “whooo- 
9o-co.” Immediately, everyone ran for the tents and dove into thei 
sleeping bags and didn't come out until morning. 

The next day, Lysander got a length of rope 

and tied knots in it every seven feet to make it easier 
to hold on to. He ended up with nine knots, including 
one at each end. The children spent the morning 
making up different teams and waging tug-cf-wars 
with Lysander's rope until it broke. Later in the day. 
some of them held c lishing contest. Maxwell won by 
catching the most fish. Penelope caught half as many 
as Maxwell, Guineviere caught a third ae many as 
Penelope did, and Baxter caught one-quarter as 
many as Guineviere. Baxter's fish was so small that 
he let it go. No one else caught anything. That 
night, they had a fish feast. 

The next moming, all the children were up early and 
eager to get horne. But they were short one canoe paddle and no one 
was sure wher to do about it until Xavier suggested they te all the canoes 
together end to end and make a big “supercanoe.” The canoes were each eight 
feat long and when they were all tied together now to stern they were hard to 
control. The supercanoe was veering left and right, like a huge water snake, as 
the kids tried to cross the lake. Nevertheless, the kids made it home in one hour. 
arriving at § o'clock in the merning. Thew mother, well restea, was delighted to 
se@ them back and they all celebrated a great Christmas. (Except their 
neighbor Fergus, who insisted for many years after that he had seen a sea ser- 
pent on the lake that Christmas mornine.) 
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Now you can try to solve this crossword puzzle using 
the clues you read in the story... 


Across 


i 


. Numberof campers on the trip 
. Date on which they returned 


home 


. Total length of the supercanoe 


6. Total number of canoes plus 


V2. 


13. 


15. 





tents 


. How many minutes it took to 


gethome 


. Total number of hours the trip 


lasted 


. Number of paddles on way 


home 


. Total number of fish caught 


during the contest 

Length of Lysander’s rope 
(before it broke} 

Total weight of food and equip- 
mentin each canoe (pounds) 
Number of hours from noon to 
midnight 


iT papery peer eye 
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Down 


Pe ee rete 


. Water temperature, according 
. Jamie's canoe number 

. Number of girls on the trip 

. JAMIE on the telephone 

. Total number of tent pegs 

. Total number of socks on the 

. Number of minutes it took to 


. Number of cards left in Jamie's 


. Number of ears that listened 






to Jamie 


needed 

trip 

get to the island 
deck 


for ghosts 





A Puzzle of Your Own 


Did you like the story and the cross-number puzzle? 
Maybe you can create one for your friends or family 
to solve. You can be as inventive as you like—to pro- 
vide clues, make up a story, provide word problems, 
or simply give clues that the puzzle solver is likely 
to know. 
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Cross Sums 


fou must ligure out what combination of numbers to 


use so that each column or rew adds up to the totals 
shown in the white numbers. The white arrews show 

you in which direction you will be adding, and we have 
left you some i as hints. Better sharpen your 
pencil! 


Here are a few simple rules: 


* You are only adding the numbers in any set 

ot white boxes that are touching each other. 

Use only the numbers | through 9. Each number’ 

can only be used once in each set. | 
Remember, you need to think ahead a little bit. 

Each number has to be correct both across and down! 
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Fibonacci series: Asernes of numbers that 
beginwith 1, 1,2, 3,5, 8, 13,andsoon, where 
the two first numbers add up to the third 
(1412), the second and third numbers add 
up to the fourth (142-3), and so on. This ! 


sequence was devised by Leonardo Pisano i 
(Fibonacci), a mathematician who lived in 
Pisa, Italy, between 1170 and 1250. 
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Solve each of the a problems. Watch the signs carefully! Shade each answer on 
the number grid to discover the hidden message. HINT: When there's an equation with 
parentheses ( ) around two numbers, do the part of the problem inside the parentheses first. 


HIDDEN MESSAGE: 
Professor Proof's bumper sticker tells about his favorite kind of calculation. 
ie pss i 
is [eof aa fe 32| a] a4 
73 | a 1 0 [a | [0 foe [a 
ie aah ee icles alia 
7a raf 75] 76| 7 [70] 7 | sof 263) e527 








seo] 20 


Ixl= 158 +15 = 29x2= 
Q2+1= (Sx 2)+4= (60 x 2) - 60 = 
2% 2 (8 +18) +1= 6+ 16+16+16=__ 
12-6 = (4x3)-3= 80 - 10 = 

a+ 2+ tS (2x4)-5= IOx7)+3= 
Sx2= (12x 4)-1= WOx7)+7= 
22-11 = 26x 2 = (10x 8) +1= 
99 -ll+5 = 5? -|] = Al + 4] = 
7+7+7= (25x2)+2= 41+ 414+ 1= 
oe = = (7x3)+2= (84x 2) - 84 = 
95x1l= (7x3) +3 = (Ox 8)+8= 


we+9= _ 5x il = 
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MIGHTY MULTIPLICATION 


you have five baskets with apples, and each basket contains 
_ —& seven apples. If all you know is addition, you will have to do the 
lollowing problem: 7 + 7 +74 7 + 7. Or, it you know how to multiply, you 
can just do 7 * 5. Either way, you will get the same number of apples: 35. 


M ultiplication is nothing more than a shortcut to addition, Let's say 








Play Five ina Row 


Improve your multiplication skills by 
playing Five ina Row, agame of mul: 
tiplication tic-tac-toe, at Attp://nu.f, 
ruu.nl/wisweb/en/applets/htmi/ 
00023/welcome html. 
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Multiplying on Your Fingers 


Here's o trick you can try with your friends—show 
them how to multiply by nine on your fingers. Hold 
your hands out in front of you. Then follow the fol- 
lowing example. 

To multiply 4 x 9, bend down the fourth finger 
from the left. The number of fingers to the left of the 
bent finger represent the “tens” dipit and the number 
of fingers to the right represent the "ones" digit, so 
the answer is 36. This trick works up to 9 x 9 = BI. 


#To Multiply 9 by Any Digit « 


Can you figure out how the finger mul- 
liplication trick works? Here is another 
way to look at it—try to multiply 9 x 6: 


The "tens" digit: 6-1=5 
The “ones” digit: 9-5 = 4 


Therefore, 9 x 6 = 54. Right? 
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Russian Peasant 
Multiplication 


HALVE THIS 


eRe lS 


In Russia, peasants used to use an 
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MARK THE 
DOUBLED NUMBERS 
WHERE-THE HALVED 

NUS eRe ey 
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interesting technique for wes ce 29 Ad 
ticr:—halving, doubling, and adding 1 88 | 
+ 
numbers. When you have tae nurn- —- , 
bers that you need to multiply, keep 9 176 
doubling one as you divide the other ao 269 
in halves fiqnore any remainders o1 a 
lractions). lt the number in the halve see ss a ae 
column is odd (including the original Gum — 968 


volue) more the doubled nurnber for 


adcition later. At the end, aad all the marked doubled nu mbers. Sounds campli- 
cated? It will make a lot more sense with an example. Let’ 


In the frst column, there are three odd numbers: 
sponding double 
If you don't believe this, check by using your calculator! 
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11,5, and |. Their corre- 


es are 68, 1/76, and 704: #8 -— 176 — 704 = 4BE. So, a2 x 44 = OBE. 


DOUBLED NUMBERS | 
Tit sede 2] se ee 
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Stake 22 x 44. 


— — = - 





_ ™. 


* <@ How about trying one for your- 


self? Try using the Russian peasant 
method to multiply 25 by 34. 


Practice 
ChisenBop 


ChisenBop is an ancient method of 
doing basic math using your fingers. 


Kids who are good at ChisenBop ¢an 
add and subtract as fast asa calculator! 
Check out www.klingon.cs.iupui.edu/ 
~oahorns/‘chis/chis/htmlfor pictures and 
lessons. 
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Positive and Negative Numbers 


In Chapter 2, you learned how to add and subtract positive and 
negaive numbers. But what about multiplication? Do the same 
rwes apply? Actually, they don’t. In fact, the number line method 
deesn't work for multiplication. Instead, it might be helpful to 
imagine a video of a person who is walking backwarel and fer- 
ward. People can walk backward and forward, and the video can 
be payed forward or rewound: 


Walking forward is a positive action. 
Walking backward is a negative action. 
Film running forward is positive. 

Film running backward is negative. 






To Make a Long 
Story Short 
The nice thing is that these exact same 
rules work for division, so you needn't 
learn any more new rules. In fact. these 






Imagine that you videotape your friend walking forward. I! 







you watch it on video played forward, you will see your four rules are usually shortened to make 
nend walking forward. This represents multiplying two posi- them easier to remember: For multipli- 






cation and division, if the signs are the 
came, the answer is positive, If the 
Signs are opposite, the answer 

is Negative. 






ive numbers: (+) x (+) = +. Now, if you rewind the tape, 
your friend will seem te be walking buckward: (+) x (-) = -. 
Now imagine you videotape your friend walking backward 
and then play the video forward. On the screen, you will see your 
inend walking backward: (-) x (4+) = -. But 
what if you took that same film and played it 
backward? It would appear that your friend is 
actually walking forward: 
(-) x (-) = +. 
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Multiplication — 


Now you are ready for some fun with m ane cation boxes. A multiplication 
box has six multiplying problems: Each row and ex = column are separate 
problems; the lirst two numbers are multiplied to get the third number. 


The following multiplication box is filled 
out for you, with explanations on the 

side and bottom. | : 
Now, complete each of the 


following multiplication boxes: 





1 « (2 x x - 6 212 | 
| (6x -24 = 144) 





TPT mt Ij ere ey HAN 
 chlaptbe 


it] Me [Pee | 
g Appendix 


| Te 








DAUNTING DIVISION 


| @ hich arithmetic overation is the mest 
VW difficult? Most people think it's division. 

Problems like 42 + 7 = 6b are not too 
pad: you just memorize them. Hopelully, you 
already have your division facts memorized or 
maybe you are working on ‘therm now in school. 
Problems hxe 542 = 7 are harder. You have to 
learn how to selve then. 


obelus: The symbol “+" used to indicate 
division. The word comes from the Greek 
word obelos, for spit or spike, a pointed stick 
used for cooking. The symbol has been used 
as a division symbol since around 1650. 












One of the things that makes division difficult is that unlike 
addition and multiplication, even when you start with two whole 
numbers, the answer is not always a whole number; it may be a 
decimal {for example, 43 + 8 = 5.375). This is different from 
adding or multiplying. When you add or multiply any two whole 
numbers, your answer is always another whole number—no 
exceptions. Mathematicians say that whole numbers are closed 
ior addition and multiplication. 





as 
_ a = x . = 
— = _ : = 


Musical Math | 
Use division 40 complete the ten prob- 5)95 4)72 3)87 6)84 
lars. Then cross off the answers in the box L 
below. The remaining letters will spell out | S @ 
the answer to the following riddle: 7)175 «3)141 7 a 4 
* gle: 


What comes before a tuba? ‘Vg "4 V 


pa a 8)168 6)264 
ERE 

| 16 | 19 | 12 | a1 | 29° 

TRIS TST} | ore ones 


TOTP Ter ype 
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Divisibility Rules 





50, is there any way to tell whether a division problem is going to work out to a whole 


number? Yes, there is. There is a set of niles called Divisibility Rules that tell whether the answer 
to a division problem will be a whole number without actually having to do the long division. 


Dividing by 1: E you divide any 
whele number by |, you always 
get a whole number. 


Dividing by 2: Even numbers 
“evenly” divide into 2. Odd 
numbers divide into 2 with an 
“odd one out.” 


Dividing by 3: Add up the digits 
(twice, if necessary); if the sur 
is divisible by 3, then the 
number is too. Let's say you 
need to divide 123: 14+27+3-> 
5, which is divisible by 3, so 123 is aivisible by 
3. Another example: 678678. Add 6+ 7-8 + 
6+ 7+8=42;4 + 2 = 6, which is divisible by 
3. That means 678678 is divisible by 3. 










f f. \ Dividing by 4: Look at the last 
| “he f two digits. If they are divisible 
ey by 4, the number is as well. For 
example, the last two digits of 
2307924 are 24, which is divis- 


ible by 4. Therefore, 2357924 is divisible by 4. 
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Dividing by 5: If the lust digit is 
a5 ora Q, then the number is 
divisible by 5. For example, 
230/925 is divisible by 5, 
because the last dioit is a 5. 


Dividing by G: li the nurnber is 
divisible by bath 3 ane! 2, itis 
divisible by 6 as well. For 
example, 2157924 is divisible 
by 6 because it is even (dimis- 
ible by 2) and the digits add up to 30, which is 
divisible by 3. 


- 


Dividing by 7: ‘lo fine out if a 


ey number is divisible by 7, take 
/ b the last digit, doulle it, and 
p subtract it from the rest of the 


number without the last digit. li 
you get an answer divisible by 7 (including Q), 
then the original number is divisible by 7. Ii 
you don't know the new number's divisibility, 
you can apply the rule again. For example. 
161 is divisible by 7 because 2 ™ | {ihe last 
digit) = 2 and 16 - 2 = 14, which is divisible 
by 7... 


ED jus 
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Dividing by &: Lf the las: three 
digits cf a number are aivisible 
by 8, then so is the whole 
nurmber. Hew do you check the 
last three digits? If the first digit 
is even, and the last two digits are divisible 
by 8, the number is divisible by 8. If the first 
digit is odd, subtract 4 from the last two 
Gigits; the nurmber will be divisible by 8 if the 
resulting last two digits are. For example: 
© 9448: Check the last three digits, 448. “ aie C) 

Here, 4 is even and 48 is divisible by 8, so | O 

2446 ts also divisible by 8. O 
¢ 192: Here, | is odd, so you need to sub- ) 

tract 4 from the last two digits: 92 —4 = 88; 

88 is divisible by 8, sc 192 is as well. 


acy ) Dividing by 9: Add the ciotts. If 


a they are divisible by 9, then the 
/ A. number is as well. For example: 





A Problem with 
No Answer 


There is one case in which division is not allowed, Do you &. 
know what (tis? Try the following problem: 2? + 0. Since divi- 
sion isthe opposite of multiplication, thisis the same as asking, 
“What number times 0 will equal 2?" Any number multiplied 

by 0 is equal to-0, so it's impossible to have a number that, 7 

when multiplied by 0, will equal 2. That's why 2+0 
really does have no answer. Division by 0 is 
simply not allowed, 


















Dividing by 10: If the 
number ends in 0, it is 


<S77 / divisible by 10. 





—_ 


Dividing by 1; Keep sub- 
tracting the las? digit from the 
previous digits until you can 
tell ii the resulting mumber is 
divisible by 11. For example: 
645634 is divisible by |] because 64563 - 4 = 
64559; 6455 — 9 = 6446; 644 -6 = 638; 63-8 
= §5, and 55 is divisible by 11. 


92066 is divisible by 9 because 
5+2-8+6+6 = 27, and 27 
is divisible by 9. 
















solidus: The slanted bar “/" used for fractions and 
diveion. During the Roman Empire, the solidus was 
a geld coin. On the reverse of the coin was a picture 
ofaspear bearer, with thespeargoingfromlowerleft 
to upper right. This spear became the symbol for 

fractions and division. / 





Dividing by 12: Cheek for 
divisibility by 3 and 4. 
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* PRIME NUMBERS 


| ets see. Prime beet is the best beet, 
|. 30 prime numbers must he the best 
numbers, right? Well, maybe prime prime number: A cumber that is divisible by just 
| numbers are not the best, but they are two different numbers, 1 and itself. Seven is prime 
because it canonly be divided by | and 7. Eightisnot 
| | ae a prime number because besides 1 and &, it is also 
You can prebably figure out the first - divisible by 2 and 4. The word prime comes from 
| several prime numbers in your head. But . Primus, the Latin word for “first. 
|. as the numbers get bigger, it gets harder to 
know if they are prime (quick, is 91 a prime 
| number?). For thousands of years, people have heen curious about 
|» ways lo lind prime numbers. The Greek mathematician Eratosthenes 
| invented one such way more than two thousand years ago. 


. ery important. 





Is 1 a Prime Number? 


~ Most mathematicians do not consider | to 

» be either a prime or a composite number. It is 
a special number in multiplication because 
you can multiply any number by | and the 
answer is the same. Because of this property, 
| is called an identity for multiplication. 
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The Sieve of Eratosthenes 


The Sieve of Eratosthenes is a method for finding prime numbers 
on a number grid, and you can try it yourself by working with a 
number grid, @ First, circle the 2, then cross out all the numbers 
that are multiples of 2. # Then, circle the next number not 
crossed out, 3, and cross out all numbers that are multiples ol 
that number. @ Continue to circle the number closest to the 
beginning and cross cut all its multiples until all the numbers 
are circled or crossed out. @ When you are dorie, the circled 
numbers are prime numbers and the crossed-out numbers are 
composite numbers. 
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GROWING BY LEAPS AND BOUNDS 


|/nthe previous chapter, you learned that multiplica- 


tion is simply repeated addition. 


that there is an operation that substitutes for 


repeated multiplications 


Here is an example: 3x 9x 3x3x3 = 3° = 249. 


The 3 here is called the base, the 6 
the answer, 243, is {he power. 





+ } 
+ It’s Growing f- 
and Multiplying! # 
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Asyourmyhavenoticedwiththe = 
dllowance example, exponents on a 
whole numbers con quickh lead to 
someverylarqeantwern.Manythings = 
in both nature and people's lives =< 
though probably not your 
>~ adallowancelgrowbyrepeatedmulti- 
% plication instead of repeated = * 
a addition, Such growthis called Fay 


y- exponential growth ay 
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But did you know 







is the exponent, ana 


You may have heard about the famed allowance scam that 
made a few lucky math-wiz kids into millionaires—at their parents’ 
expense. Here is how it works: Tell your parents that you are willing to 
accept two pennies for your allowance, but with one catch. Every 

day, the allowance should be raised to the next power. If your 










A Calculator Tip 


On many calculators, you use exponents 
by pressing a key marked x’. Put in the 
base number first, 3, thenpress 


the x* key, then press the =v, 



















exponent value, 5, then ih, 
press the =key. Youshould 7. vy ™ 
see 24. acthe answer. (A few he om ie ; 


calculators use the symbol * 
instead of the x’ key.) 








parents agree, how much money will your allowance be by 
the end of the month (in thirty days)? 


Day | 
Day 2 
Day 3 
Day 4 


LBRL 
gaan 


If you continue receiving your payments for thirty 
days, how much will you be entitled to receive on the 


last day of the month? 


239 pennies = 1,073,741, 


—over fen 


824 pennies or $10,737,418.24 
million dollars! 
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SQUARES AND RADICALS 


quare numbers are numbers that are the result of 





® multiplying the sarne number twice. In other wards. 
F they can all he written with the exponent ?: 


1? = 1, 27 = 4, 37 = 9, 47 = 16, 5? = 26, 6? = 36... 
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You can see what square numbers look like when you look at floor tiles, 


like the ones you probably have on the bathream floor. 


Ixlo=PFa=l 9x9=-9%=4 Sx8=77=9 


< 


Complete the table to 
find more square numbers. 


= 2 
— - my = 
: = is a = 2, 


% 7 * 
# i % - hy 
s a 5 = 


5? = 25 





ef «= 
2s = 
wo = 





127 = 207 


TU a Preppy ppp 
ee hel a habe tt hae a 


Em b. 
i 


prerpeyeyeyp ayy 
PopryTyT) 


Appendix 


4x4=-4°=16 
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Gooty Gardener 


Use the decoder to figure oul the answer to this ridelle: 


Why did the mathematician plant 
his garden in milk cartons? 
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A Radical Sign ee 


You know that subtraction is the opposite of addition a 
and division is the opposite of multiplication. Tne opera- 
tion called squaring alsc has an opposite, called the ast 
square root. /. square root of a number is written using a 
radical sign: V36 means "What number must | square (mul- 
liply by itself) to get 367" IF you know your multiplication 
ver cts, you should be able to lind an answer fairly easily—its 
' 6, because 6 x 6 = 36. Now that you know what a square root 
means, finish filling in the following table. 
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The Square Root's Double tn Py Rieke 
Did you know that V36 has another square root in addition to Ss ae , 
6? Can you think of what it is? What other two identical numbers "7 4 ¥ — z 
can you multiply tc get to 35? How aboul -b x -6? All positive ‘ _ 7 ae f 
numbers really have two square roots that are oppesites of each - “ | 
other, one positive andthe oiher negative, yee ee 
eo 
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On Your Mark! 


Answer each equation with a number 
between | and 10, Then read the phrases in 
order (read the number, too!) from least to 
most to find a popular way to count to the 
beginning of a racel 






Drawkcab (Backward) Numbers 











Palindromes are words that read the same for- 
ward and backward. "Racecar" is a palindrome. 
Numbers can be palindromes if they are the same 
forwatd and backward, like 121. Here's how to 
make your own palindrome numbers: 





* Start with any number: 49 
" Reverse it: 94 

* Add the two: 49 + 94 = 
* Reverse the sum: 341 
* Add again: 143 4+ 341 =484 


143 


Presto! You've got a palindrome number: 434. 
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W9|__ to get ready, 
+3+4| for the money, 
27 to go! 
'4+2 for the show, 


THREE IN A ROW 
his is a game for two players. The goal 
T of the game is to identify SQUARE, 
TRIANGULAR (divisible by 3), and 
PALINDROME numbers and be the first 
player to get three of your markers in a row. 
To play, you will need: 


* A paper clip 
* A pencil 
* Two sets of different place markers 
(such as coins, buttons, or small candies) 


Use the point of a pencil to hold one end 


of a paper clip at the center of the spinner 
and spin the paper clip. 


yyy Mg ey Te pty Wty 





___ Radical Reasoning | AEA 



















A Never-Ending Jar 
tee eee: 


An ancient Chinese porcelain jar has a séa, an island, 
number not real? 


twocountries each with three mountains, andsoon 

a in Annos Mysterious Multiplying Jar by 

(VY & & Masaichiro and Mitsumasa Anno (Philome! ee ia ae 

' Books, 1983). See how factorials can repre- imaginary. 
sent the total number af mountains and 


much larger numbers! 
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Ad | | 
: | 3 c 16 aE 22 25 55. 
Player 1 i : — 
spins the sate al | 


a 100 111 77| 9 | 15 
places a marker on @ i | = i 
number in the grid that matches the cate- 4 | 101 | 78 66 | 44 





gory picked (for instance, if the paper clip 





lands on “square," Player I can place a 64 | 7 
mark on 4, 9, 16, and so forth). Then, 64 | 10 | 242| 141! 121 33 
Player 2 does the same. Players take Saliba | 
turns to see who can get three of their | . ae 

HINT: Some of the numbers fit more |___+___+____+ ed 
than one category. 
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How four Can You Goe 


, c our is a very powerful number. With exactly four fours (4 4 4 4), 





= you can make lots of other numbers. Using addition, subtraction, multi- 
| plication, division, and square roots, as well as some parentheses (to 
show what to do first), see if you can come up with the numbers from 1 to 15. 
We've done | as an example, but feel free to do it again—most of these can be 
done more than one way. 


EXAMPLE: 4+ 4+4-4 =] 


il 


—d 
eas 
| 


12 = 
13 = 
14 = 
I5 = 


HINT: Stumped? Don't forpet that V4 = 2! 





| a sh ePpe & } 
| Peer ey 
- 
a 


yee 1" Pee pear yee Ee 
— _ | | ‘7 | e | Dia 


Chaptet 





a 






a ee ee oe aaa 


——----~| Radical Reasoning | 


ee: ee ee eee F 


re 





is = ES o_o SS ae ee ee ee 


Your Number’s Up 


_F ee how many common phrases or familiar objects you can think of that relate to the 
© following numbers. Can you fill in all the blanks? We did a few to get you started. 
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sal 


LITTLE PIGS 


10 FINGERS OR TOES 
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17 


94 HOURS IN A DAY 


50 
100 
* If you are stumped, you can check the 


answer key, but don't be surprised if your 
answers are different than ours! 
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AN ANCIENT MATH i | 
g cu may recall irom Chapter | that numbers WorD$/KNOW 





Y were invented to count things—ior example, a 

herdsrnan needed tc keep track ofhow many | 9*°" Cnys fe SEY OF SE Waa 

ge oath | =e Literally, geometry means 

sheep he had. Well, that same herdsman may also ‘tomeasuretheEarth” ae | 

have been interested in measuring how much landhis ‘S Re oS Beta 

sheep had to graze on. This and other prabiems like it i |} el? | 
, ; , eo) ee 

evalved into one of the earliest and most important branches al f¥ le t Fe yet 

mathematics: geometry. | ¥ 

For thousands of years, many people from around the world have ‘ | i / nf 
xnown the importance of geometry. The Chinese in the Far East, es ? ee de, 


: | =a Yat * . | Re 7 
the Greeks in the Mediterranean, and the Inca and Maya in the Pe 


Americas studied geometry thousands cf years aqo. a ke e 


Shape Changers 

These are the shape- 
change codes for the puzzle 
you are about fo solve, 





Notice that each letter is found in | Now use the decoder to figure out the answer to this 
a unique shape. To send a message riddle: WHAT DO GEOMETRY TEACHERS LIKE TO EAT? 
draw the outline of the shape each 
letter isin, including the dot, if there (eee 
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LH Geometry Games 


BASIC GEQMETRY 


nderstanding geometry requires learning lots of words that 
are used to describe geometric fiqures and properties. 
Some of them you will encounter here, Although you won't 
begin your studies in geometry until high school, you alreacy 
knew a lot of geometrical concepts, You can tell the difference 
between a long line and a short line or between a square 







re 


and @ circle, and you already know about JU (Chapter 1). 


Six-Sided Math 


Here are four big hexagons that share some 
edges with each other. Use the numbers from 1 to 
9 to fill in the empty spaces. When the puzzle is 
finished, the six numbers around every big 


polygon: A geometrical figure with three of 
more sides, The term polygon is from the 
Greek roots pol (many) and gonus (knees). 


hexagon should add up to 30. Greeks thought of a polygon as a shape of 
many angles, which look like bent knees. 


ce 
a 
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OQ: Why did the cube 
cross from the 
second to the third 
stds 


A: The second 
uu me 
too square. 
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Hide in Plain Sight 


See if you can find this list of basic geometry terms hidden in the letter grid. 





HINT: The words in the grid will be*acting out” their meaning. For example, if you were searching 
for the word CIRCLE, expect to find the letters in a circular pattern, not a straight line! This means 
that some of the words will appear more than once in the puzzle, even if they only appear once in 


the list! 


EXTRA CREDIT: Use bright-colored markers to run a line through each word you find. If you usea 
different color for each word, the patterns will be easier to see. 


Words to Search For 
) Parallel 
Parallel lines are always the same dis- 
tance apart. They never meet of cross 
over each other. 
Right Angle 
A 90° angle, like the corner of a book, or 
the capital letter |. 
Perpendioular 
Straight up and down; al right angles to 
the surface (a telephone pole is usually 
perpendicular to the road). 


_ Congruent 


Exactly equal in shape and area 

Line 

The path made by a moving point, 
sometimes straight sometimes curved 
Rays 


_ Aqroup oflines coming from a center. 


Bisect 

To part into equal halves. 

Rectangle 

A figure with four sides that has four 
right angles. 
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Sadako and Her 


Paper Folding Paper Cranes 
Origami is the art of folding paper. You can make lots | . | 
of intricate figures with origami; in fact, yc rhav Leaprapcw/se make paper cragen tn 
I iacrte : gami; in lact, you may have memory of Sadako. Visitwww.personal. 
seen an ongami crane—one of the most popular origami umich.edu/-adysart/origami/crane/ 
animals. to learn how to make hye paper 


creatures. 
The paper cranes are so well known because of 


Sadako, a Japanese girl who was dying of leukemia. 
sadake heard an old legend: Il a sick person folds one 
thousand origami cranes, the gods will grant her wish 
and maxe her healthy again. And so, she set oul on a quest to fold one thousand cranes. 
Unfortunately, Sadako died before completing her project. Ever since then, people have been 
making origami cranes in memory of this bright gir/. 





Life of the Party 


Match each name tc its geometric shape, numbering each shape as you go. Then, take 
the letter in each shape and place il in the corresponding box to get an oii saying. 


1. Triangle 6. Ellipse 
2. Circle 7. Pentagon 
3. Rectangle 8. Hexagon 
4, Trapezoid 9. Octagon 
5. Rhombus 


Without — life pice be: 
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CIRCULAR REASONING 


‘ou have already learned something about circles in Chapter 1. Circles 
are certainly mysterious. The center of the:circle is exactly the same 
distance to any point on the circle; that distance is known as the radius. 
Because circles canno: be measured by a niler, you can't really divide 
them intc inches cr feet—but we can divide them into degrees. 








A circle by 
any other name ) 
is just as round! Going Around 
in Circles 


ttt eed Find your way around the circles from start to end. 


in the best 
Hie Hist 


360 Circles 


A circle is divided inta 
360 degrees. But did you know 
that.a golf ball has 360 dimples? 
Coincidence? We think not! 
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The Mobius Strip 


Who knew that a simple strip of paper 
would be the subject of a puzzle problem, 
and that a man named Mobius would be 
larever remembered for it? Here is how 
aq Mobius strip works. 


1. 


2, 


3. 


4. 


Take a long strip of paper—yo 

can make one by cutting a piece of 
paper in several parts and taping them 
together to make one long strip. 

Draw a circle on the top of the left end and one on top of the nght end. 





Vath one end in each hand, twist the paper once and then bring the twe 
ends together and tape them together with the circles touching. This special 
loop is called a Mébius strip. 

Now, take a black crayon and draw a line down the 
middle of the paper strip; keep going until you get 
back to where you started. Here is your first sur- 










Lt ts 
oe. -Boggling! 


prise: Your pen marx went from the outside to the 
inside and back. It you drove a miniature car 
over your strip, you would race over the “top” 
and “bottom” and find the stari line and the 
finish line are the same place. 

Now, take a pair of scissors and cut along the 
ine you drew. You micht think you woulda get two 








For an out-of-this-vworld experience, 
play tic-lac-toe on the surface of a torus or 
a klein bottle instead of a flat piece of 
Paper at wiwuorthetorg/‘weers. The 
maze is also alot of fun, but the chess 
game is for expert players only. 

separate rings, just as you would when you cut a 
normal ring of paper. Here is your second surprise: 
You gel one really big loop with several twists in it. For 
the third surprise, cut this long loop in half again. 
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TAMPERING WITH TRIANGLES 


y nat could be simpler than a triangle? It's a 


P88 shope with three interconnected sides of any 





y length. But actually there are al! kinds of triangles. 


Triangles may vary by the length of their sides: 


Triangles with three sides Triangles with two sides Triangles with three dif- 
of equal length are equi- of equal length are ferent sides are scalene 
lateral triangles. isosceles triangles. triangles. 





But that’s not all! Tnangles can also be sorted by their angles: 


A triangle is equiangular — A triangle is a right A triangle is A triangle is acute if 
(and, therefore, equilat- _— triangle if one of its obtuse if one of all three of its angles 
eral) if all its angles are angles measures 90 __ its angles is larger are smaller than 90 
congruent (same). degrees (and two of than 90 degrees. degrees. 


its sides are per- 
pendicular to each 
other). 
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Triangle Numbers 


Triangular numbers are found in the number of dots that can be used to 
make an equilateral trianale (trianale with three equal sides). The following 
illustrations represent 3, 6, 10, and 15. 
Can you see a pattern here? 





I+ 2=83 1+2+393=6 1+2+3+4=10 1+2+39+4+4+5=16 
Draw a picture or add numbers | 
to find the next three triangular The Last Straw 
numbers. 


If you take three drinking straws, you can easily 

Of PUP "RE IT AP HAquINU aly) Iau ayy arrange them into one triangle that has three equal 
sides. Now, suppose you have six drinking straws. 
Can you arrange them into FOUR triangles, all with 
equal sides? 
ite i a meets ts 
i which to HINT: You 

= Jejetmtr See: | | may need 
problem is the some tapel 


try-angle! 
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Get +o the Point! 

Color every triangle in this puzzle to 
find the answer to the following riddle: 
If you have ten cats in a box 

anil one jumps out, how 

many are left? 
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Magic Pentagrams 


This puzzle is just for fun— 
there's no right or wrong answer! 

Choose a number found on ene 
of the points of a pentagram. Now, 
point to all the pentagrams on which 
this number can be found. Add the 
large number found in the center of 
those pentagrams. The sum will be 
the number that you chose! 

Share the magic pentagram trick 
with a friend, or try making your own 
pentagram puzzle using different 
numbers, 





aX! Gargantuan 
We Geometry 
Did you know that one of the largest pen 





tagons in the world is right here in the United States? Sp iroGr aphs 
That's right—the Pentagon building just outside Fj ; 
Washington, D.C, which serves as the headquar- ; ‘| Create your own SpiroGraph design at 
ters of the Department of Defense, is so big that | | www.meth.uesd.edu/~dlittle/java/ 
the National Capitol could fit into. any one of its | | SpiroGraph.html.Therearesuggestions 
five wedge-shaped sections. To gel around ' || for the different settings; try them all. 
inside, there are 17.5 miles of corridors! . || Make the String of Pearls for someone 
Want to know more fascinating facts} ~ || special. 


about this prominent polygon? Check 
Out www fortamerica.com/about 
the-pentagon.htmi. 
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ON A TREASURE HUNT 


mg he not-so-famous outlaw Cash Steele hid 
all the money he stole somewhere in or 


@ near the tovn of Nowhere, Nevada. After 
he died, his daughter, Penny, went looking for 
the treasure 

She knew her father very well. After looking 
around town, she decided that there were ten 
possible places where he could have hidden 





his money: 


1. Under the dirt floor of his cabin. 


2. In the hayloft of his barn. 

3. In the Steele family cemetery. Here is what else Penny knew: 

4. High up in the branches of the Lone 

Pine Tree. 1. Her father was afraid of phosts and 

5. On top of Windy Hill. wouldn't want his money close to the 
G. In the cave to the east of Windy Hill. cemetery. 

7. In the old mine shaft. 2. Cash Steele did not like small dark 
8. At the top of the windmill. places either. 

9. In a pile of dinosaur bones. 3. If he buried the money, it would be to 
10. Down at the bottom of the well. the north of his cabin. 


4. If he hid it aboveground, it would be 
south of the cabin. 

5. If he didn't hide it in the well, then he 
didn't hide it in the windmill, either. 


That leaves one possible hiding place. 
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(See ihe answer on page 129 for an 
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A Square Deal 
Depth of the Matter 


What's the difference between a square and 
acube? The numberof dimensions Squares 
are two-dimensional (they have length and 
width), Cubes are three-dimensional (they 
have length, width, and depth). 


Begin at the white number 4 that is in 
the dark box. Move up, down, or side- 
ways four spaces in any direction. Add 
the numbers as you ge and reach all 
four corners, but only one time each. 
HINT; the pattern forms the outline of a 


letter of the alphabet. two-dimensional 


| 





K SB Whe hw & Ww 


mh Ww & Wwe hy & 
Boe he Ww & MR A 
mM em Wh We Ah 


i i) Oo LON) LW & AD 
NHN ® HM BME AD 


wen Ee pw e 


Me& Whe HW & WwW 


The Domino Effect 


Do you know how to play dominoes? See if you can figure it out by filling in the missing 
squares, HINT: Each number, from | to 6, can only be used once. 





| 
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Picture This 


Look at the patterns below. Try to picture which shapes can be 
folded into a square box that has four sides, a top, and a 
botHom. Circle the correct answers. HINT: Having trouble pic- 
turing this in your mind? Use a ruler and a pen to draw the 

shapes onto heavy paper, cut hem out, and see which | 
shapes will actually fold into a box. 
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MEASURING UNITS Spe 


The Guinness Book of 
World Records 


Would you like to know the height of the tallest man 
who ever Ived, the age of the oldest person on Earth, or 
/ the longest ene spent riding a rollercoaster? The answers 
* Size and distance: Hovw tall you are; 1o these questions—and many more— can be found in The 
ages it Fh sae | Guinness Book of World Records! Check out the sillest 
how far sae school is. records ever set, like the person who caught the 


easurement is a very important part of 
everyday life. We measure all sorts of 
things. Here are just a few of them: 











* Weight: How much do you weigh; how \. most paintballs in two minutes and the [=== 
heavy is your backpack. person who kissed the most cobras © Pe 
(eleven of them!). : 





* Area: How large is your apartment. 

¢ Volume: How much water is in your bathtub. 

« Time: How long does it take you to read this para- 
graph; how old you are. 

















Two Different Systems 


There are two main systems of measurement in the 
world today. In America, we use the English system, which 
involves unils such as inches, feet, yards, and rniles for 
measuring lengths: ounces, pounds, and tons for meca- 
suring weights; and cups, pints, quarts, and gallons for 
measuring iquid volumes. 

Most of the rest of the world (including. more and more, 
England) uses the metric system. In this system, lengths 
are measured in millimeters, centimeters, meters, and kilo- 
meters; weights in arams and kilograms; and liquid vol- 


e3ae 


the base of 10. 
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A Metric Mnemonic 


A. mnemonic is a memory trick to help you remember 
tricky information. The metric system is based on fac- 
tors of 10, but the worels used to represent each mullti- 
plication (or division) by 10 are easy to coniuse. Here 
is @ mnemonic device to remember the order oi the 
orefixes in the metric system. 











Kilo e Hecto @ Deka © unit © Deci © Centi © Milli 


Each arrow represents a factor of 10. When you 
move to the right, the measure gets smaller (divide by 
10) fer each arrow. When you move to the left, the rnec- 
sure gets larger (multiply by 10). 


(2 Here's a story to help you remember 
the order of the names of the prefixes: 





“Three Blind Mice” 





“| Measurement Mysteries po 


metric prefixes: A prefix is a part of the word 
thatsaddedonat the beginningofthe root. The 
following prefixes are added to “meter,” “gram,” 
and “liter” to form metric measurements: 


Milli- 1/1,000 

Centi- 1/100 
Deci- 1/10 

Deka- 10 
Hecto- 100 
Kile= 1,000 


in Metrics 





You can sing the metric hier- 
archy to the beginning of the 
tune of “Three Blind Mice”: 
Kings, Humans, Dragons, 


| Dogs, Cats, Mice. 


i 
ae 


During medieval times, Kings considered themselves to 
be above all other Humans, and Humans considered 
themselves to be above the Dragons. These are the 
mighty and all are above the basic unit. Below the basic 
unit are Dogs, which considered themselves to be above 
Cats, which considered themselves to be above Mice. 










Convenient or Confusing? 


Many people believe that the English systems needlessly confusing because it's 
hard to convert from one measurement to another, and that we should switch to 
the metnc system. But others believe that because we have grown up with the 
English system, we should continue wsing it because it’s easier than learning a 


new one. Which group do you apree with’? 
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NOT BY A LONG SHOT 
hd ow do we measure length and distance? With inches, feet, yards, 


miles—or with millimeters, centimeters, meters, and kilorne- 
| ters. Here is the conversion table: 








| kilometer = 1,000 meters 
1 meter = 100 centimeters 
1 centimeter = 10 millimeters 


| 1 mile = 5,280 feet 
| yard = 3 feet 
1 foot = 12 inches 


1 kilometer = 0.6214 miles 
1 meter = 39.37 inches 
1 millimeter = 0.0394 inches 


| I mile = 1.61 kilometers 
| | foot = 0.38048 meters 
linch = 2.54 centimeters 





a Rai 


metric chicken 
cross the road? 


A: To see how 
many meters 
wide it was. 
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|} Measurement Mysteries 





Answer the following questions and then fill in the answer key to find out which 
animal's tongue can grow up to 21 inches long—about as long as your arm. Slurp! 


1. How long is a school bus? 4. How long is a dollar bill? 


f) 6 feet a) 6 inches 

8) 36 feet | b) 60 centimeters 
h) 160 feet | c) 6 feet 

) 6 — | d) 6 millimeters 


2. How long is a twin bed? 5. How long is a marathon? 


h) 6 inches | c) 26.2 meters 

i) 6 feet | d) 262 centimeters 
j) 60 inches e) 262 kilometers 
k) 60 feet f) 26.2 miles 


3. How long is a football field? 6. How long is a blue whale’? 


r) 360 feet | c) 10 meters | 
s) 360 inches | d) 100 inches 
t) 36 miles e) 100 feet 
u) 360 miles f) 10 yards 


REA, , ; " 5 5 : 
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To St. ives 


Hink Pinks 


, Each silly answer in the following Hink Pinks is made up of two 
words that rhyme. HINT: The first six are one-syllable words; the 
last Hink Pink is made up of words that are two syllables each. 


. Pile of games that 


weighs 2,000 Ibs. 


. 5,280 foot grin 
. Two pastries that are 


each 12 inches long 


. Very difficult 


3 feet 


. Rubber ball that 


weighs 16 ounces 


. 28.4 grams that 


jumps quickly | are 


. Urgent message that 
weighs 2.2 pounds 


Math Online 


As | was going to 9 
We with seven wives- 
prea ALL tiie tee 
ta had five vette 
eee had four als 
Each kit had three mice, aoe 
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How many Pye) lls 
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Journey across 42 powers of 10 at 
www. wordwizz.com/pwrsofld.htm. 
These pictures show one image at the 
submolecular level enlarged to 10 times 
as big,overandoveruntil youarelooking 
at the entire known universe. Choose the 
smallestimageandthenkeepclicking on 
the +1 button to increase the zoom by a 
factor of 10, 
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Se 
t helps to know how much thinas weigh. We measure candy in ounces, \ 
| fruit and vegetables in pounds, and elephants in tons. Here are the | 
| conversion tables for metric and English weight measurements. i 
3 












| ton = 2,000 pounds 1 kilogram = 1,000 grams 
] pound = 16 ounces 1 gram = 1,000 milligrams 







l ton = 1,016.05 kilograms 
| pound = 0.45 kilograms 
| ounce = 28.4 grams 







| kilogram = 2.2 pounds 
1 gram = 0.035 ounces 






| am the world's largest animal. | can weigh 177 tons—that's 354,000 pounds. It 
would take more than 4,400 children averaging | 80 pounds each to balance with me! 


1 eas much dios an average man 2. How much did a ipanncsalus. 
weigh? rex weigh? 


a) 172 ounces j) 60 kilograms 


b) 172 pounds | k) 60 pounds 
c) 172 grams |) 6 tons 
d) 172 kilograms i m) 60 tons 





continued on facing page 
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3. How asl does an adult polar ) 6. How much does an ant 
bear weigh? weigh? 


u) 1,400 pounds h) 4 milligrams 
v) 140 pounds | i) 4 kilograms 
w) 14 kilograms | j) 4 ounces 
x) 140 tons k) 4 pounds 





|. How much does this book 7. How much does an apple weigh? 
weiph? 


| a) 160 grams 
c) Il grams b) 160 ounces 


d) 11 milligrams c) 16 pounds 
e) Il ounces d) 16 grams 
f) 11 pounds 





5. How much does a nickel weigh? 





w) 5 prams 
x) 0.05 ounces 
y) 50 ounces 

z) 50 grams 
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«yy Measuring Your 222s 


Write each letter in the space above the measurement 
that matches its place on the ruler. When you're finished, 
you will have the answer to the following riddle: 
Why did the math teacher 
take a nap with a ruler? 
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STACKING UP ZEROS 


hy is the metric svstem based on 
i I 
@ i0? Because our entire number 
| ‘@ system is built on multiples ol 


10. Think of it this way: You've got |, 2, 3. 
4,5, 6, 7, 8, 9, and then you go back to 1 
and just add a 0 to it—10. Add another 0, 
and you aet 100. How many zeros can you 
xeep on stacking? Take a look here: 


NUMBER OF ZEROS WHAT YOU GET 


Ca taia te ae one 
Desi ere en ten 
Oo ....... hundred 
Fp ie wales thousand 
BU Da ae ten thousand 
5 ....... hundred thousand 
Bi aters eels million 
A ty ub ee cea ten million 
Oi acotate see hundred million 
ee eee . billion 
Vee ees es weet trillion 
1 ....... quadrillion 
100 ....... poogol 
goopol ...... . soopolplex 


. eee prem) ay aT I He ' id TT nin 
7 a | 


{Cc hapter 


lt looks like there are billions and billions of the 
word BILLIONS in this grid, but it only appears 


Lost Billions 


correctly spelled ane time. It could be left to 


right, up and down, diagonal, or even backward. 


Own owreermer”mRn WB Pv 


Ww woe te Tre OO 74 WH woe r- 


L 


aa 


" WDHnH Oo OCTrln ws we 


O 
oe 


HHweeYry wWWHOoOWw 
Or OQwHnr HNOWn WH 


oI 


heer idix 


NS BB 
Gf LI 
LL _OEN 
LE LN 
BBOB 
Loi 8 1 
IT LOB 
BOL Ss 
OB BI 
eA 
OONS 
ONSO 


rere re 


ma HH Wr CHR THR OO WW WO FH 





Googols of Fun 1 7+*15°15-7-15°12 8-1°19 

A soogol is a REALLY big 
number, If a ten has one 
zero (10), how many zeros 15° 14. 5 R-2?1°14:-4°-18:5-4 
do you think a googol has? 
Using a simple number sub- 
sditution (A=1, B=2, C=3, 


efc.), see if you can break 26°*5*18*15*1 9 


this number code. 


mm LL ee Le a ee 
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imuceutat lull keep going and going, and there is no such 


' thing_as the last or highest number. Infinity is not a number—if's _ 
a concept that something is never-ending. Mathematicians use 
roe eM ECU ML RUM LIME Cee Merc eeL Cease , 












Counting Forever i 
The symbol GO has been around for more than two | ape 2 Paes r 
thousand years, The Romans used it tarepresent 1,000, oe \i ~~ A : 
aBlGnumbertothem. Aroundthe year 1650, anEnglish : ee OMe oY frn€ 
mathematician, John Wallis, proposed that this symbol r beg ee s, tebe, om | 2 
OO be used to represent infinity, and we have been Nt Tk = ‘ ; “t. 
doing just that ever since. pa eee es a 
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On Your Toes a 


Use this fraction code to figure oul the riddle. WR” See 
CODE 
The white part of each shape is empty. lf the shape is almost empty, call it 0. 


The shaded part of each shape is filled. If the shape is almost full, call it 1. 
Estimate how much of each shane is full If the shape is between full and empty, 
using the following rules: call it 2. 


HOW TO USE THE CODE 

Look at the fraction or number below each blank. Using the shapes connected to each 
word box, pick the shape that is closest to that fraction cr number. Write the letter of that 
shape on the blank. 


RIDDLE: How does a math student make her shoes longer? 
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LOGICAL MATH 
9 ost ci us, when we think of math, think of numbers. But 
a7 @ not all math involves numbers. You've already 






5 that 





Just Like ere 
ne geometry activities in Chapter 


Sherlock Holmes 


The fictional detective Sherlock 
Holmesisfamousforusinglogicta 
solve cases based on clues he had 
observed. Logic and reasoning 
allow us To figure things out using 
known facts or clues instead of 
simply quessing. Allofus use logic 
every day of our lives, although 
some people are better at it 
than others. 


}  @ explored sor 
involved lines ana shapes, Ancther area of math that dees nat 






have to involve numbers is logic. 






Go Figure! 
1. You have two coins. Added together, they 
equal 15 cents—but one is not a nickel. How is 
that possible? 









2. Can you take four nines (9, 9, 9, 9) and 
arrange them to make an equation that totals 
1007 You can use any math function, but you 
can only use each nine once. 
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3. What do you get if you divide 30 by half and 
add 107 
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Cy aplet [| 


Brain Benders 





4. \f there are five apples and you take away 
three, how many apples do you have? 


5. What is the meaning of FaxCE? 


6. What is the meaning of MILONELION? 


7. What is the meaning of this phrase: ONE, ONE, 
ONE, ONE, ONE, ONE, ANOTHER, ANOTHER, 
ANOTHER, ANOTHER, ANOTHER, ANOTHER? 


8. A clerk in a butcher shop is 6' 2" tall. What 
does he weigh? 
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Moving Around 


See if you can use logic to solve the puzzle about four fast friends; Gary, Harry, 
Larry, and Mary who lived in Los Angeles. One day, the four friends got news 
that they would be moving to four different cities: Atlanta, Boston, Chicago, 
and Dallas. By listening to their parents talk, the friends learned the 
following: 

%# Gary's family was moving to either Boston or Dallas. 

%* Harry's family was not moving to either Boston or Chicago. 

# Either Harry or Mary was moving to Atlanta. 

* If Harry moves to Atlanta, then Gary moves to Chicago. 


%* If Larry moves to Chicago, then Gary does not move to Dallas. 


Who Is moving where? Use the table to figure out the answer. 
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IN THE ENCHANTED KINGDOM 


phe logic puzzles on this page take place in an enchanted kingdom, at a castle 
inhabited by four princesses—Ruby, Sapphire, Jade, and Topaz—as well as 
their mother, Queen Diamond, and their four pet dragons. 


Taming Dragons 


These princesses don't need anyone to rescue them—they are dragon 

tarers and have four days to tame their four dragons. Every day, each 

one must work with a different dragon. On the second day, Ruby 

eee et tamed Spitfire and Sapphire tamed Forktail. On the third 

- NP -<=- _ day, Jade tamed Blaze and Topaz tamed Smokey. On the 
\ es fourth day, Sapphire tamed Smokey and Topaz tamed 

| T St Forktail. Which dragon did each princess tame on 

4) | each day? 
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The Marriage a 





Prince Pyrite came to the enchanted castle to ask for Princess aaa | 
nd in marriage, but Ruby didn't like him. The Queen didnt want to offend — Sy 


Prince Pyrite. who was ner guest, so she told him to go to her garden and put one 
black and one white pebble into his purse. If Ruby picks a x blak sathhe they will marry. If she 
picks a while one, the prince ig have to do nome cae 

As the prince went cul te the garden, Ruby followed him and saw him put two black pebbles 
into the purse, At first, as 5 head but then gets an idea, How ean Ruby trick the prince? 
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IN THE LAND OF CONFUSION 


ll the people in the Lend of Confusion are either 
sages or jesters. Sages are noted for their hon- 
esty mw always tell the truth. Jesters, how- 
ever, are always kidding around and never tell the 
truth. nents: Hes is no wary to tell 





one trom the other just py locking at thern. 
Ima Visitor leaves her home in the Enchanted Kingdom and 
travels to the Land of Confusion. While there, she meets three 
mem: Xavier, Yale, and Zachary. Ima asks, “How many of you 
ore sages? 





Xavier says that he is not a jester. 
Yale says that Xavier is lying. 
Zachary adds, “Yale is lying.” 


Can you figure out who is a sage and who is a jester? 


Two Kids in the Land of Confusion 


ima keeps on walking. Just ag she approaches the emperor's 
palace, she finds a boy and a girl sitting on the steps, and 
hears three statements: 


I. “I'm a boy,” says the child with black hair. 
2. “I'm a girl,” says the child with red hair. 
3. “Exactly one of us is a sage,” says the boy, 


Are the boy and girl sages and/or jesters, and what 
color hair does each one have? 
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A Boast? 


Upon entering the emperor's palace, Ima overheard a You will find the 
mon say, “If ] ama sage, then so is my son.” answers in the 
What can you tell about him or his son? Puzzle Answers 


section, page 131. 
Meeting the King 


Inside the palace, Ima went looking for the King, and she met some 
sages. She asked ther if the King is a sage cr a jester, and they told 
her that they didn't know, but that according to their laws, he must be a 
citizen of the Land of Confusion, either a sage or a jester. 

Just then, a man entered the hall wearing a crown and a beautiful 
purple cloak. The sages told Ima that it was the King, and that she 
could ask him whether he was a sage or a jester. To her question, the 
King responded, “I am a jester.” 


Immediately, the sages cried: "Imposter! Arrest that 
man!" Why? 


Einstein’s 
Math Troubles ee to 
Math Online 
4 | 
Do net werry Too muck | 
ny ; For fun math games, check out 

about your difficulties www.mathispower.org. In partic- 
in mathematics, | can ular, see if you can solve the code- 
| : “ breaker puzzle. 
assure you mine are Still 
greater.” 

—flbert Einttein 
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Read the Numbers 


Numbers are used for counting, but did you know they can also be 


eae pS, 260s 
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used for spelling? Numbers like 4, 8, and 2 sound the same as familiar 

words we use all the time. People who want to write short messages often substitute 
a single number for a group of letters. For example, “L8" spells “late” but uses only 
two characters instead of four. This kind of number spelling is often used on license 
plates, where there is room for only six or seven characters. See if you can match 
the following people with their fancy license plates: 


. Musician who plays a big horn. 


. A person who is always lucky. 


. Someone who is very polite. 


0 
” 
4 


Hf Citi 


. A person who is always happy. 


hat Set 
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Someone who can predict the 
weather. 


on 


6. A person who is hardly ever on time. 
7 Artist 

8. Someone who is impatient. 

9. A person with a bad memory. 

10. Someone who likes surprises. 

Il. A frequent visitor to a skating rink. 


12. Someone who likes a particular 
sport. 
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Simple Symbols | 
Each symbol below equals one of the possible 
numbers in the box. Substitute the numbers for the | 
symbols so that the subtraction problems work. eh Cee RTs 
a 
| IN’ . i : a am i é =, Bs Tow rire Cir ar Pret Ld | 
HINT: All numbers in the top row are greater than | best place to hide 


or equal to their corresponding place numbers inthe | if you’re scared? 





bottom row, We have alse left you two zeros to get | 
you started, | A: Inside a math 
—_—___— ————_—_— book—because 
| Possible numbers: 1 2 4 6 | eh 
| numbers. 
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Buying Numbers 





This conversation doesn't add up, Can you tell 
what's for sale? 












A Card Game 


Two kids play five games of gin 

rummy. Each kid wins the same 
number of games, but there are no 
ned games. How is this possible? 






Customer: How much is |? 







Salesman: 30 cents. 
Customer: I'd like 14, please. 
Salesman: That will be 60 cents. 

Customer: Oops, | really need 114. 
Salesman: No problem. That will be 90 cents. 
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| can't find I+! 


The numbers I, 2, 3, 4, and 5 appear in a row 
only one time in this number grid! The answer 
can be up, down, side to side, or diagonal. Look 
extra carefully—the numbers might also appear 


backward! 
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Math fe = = =~ (found I+! 


Mr. Math asked four of his students to see how 
many math puzzle books they could find in the 
public library. How many books did each stu- 

dent find? Use the clues to complete the chart. 


. The four students found a total of 13 math 
puzzle books. 

2. None of the students found more than 
5 puzzle books. 

3. None of the children found the same 
number of puzzle books. 

4. Jasmine found 3 puzzle books. 

5. Kailyn found fewer puzzle books than 
Jasmine. | 

6. Ethan found the most puzzle books. 
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CHAPTER 8 | 


PROBABILITY 
PUZZLES: 











A PROBABLE CAUSE 
y ou might be surprised to know that probabilityis 7 

a relatively new area of math. Probability began WorRDS¢ KNOW 

to be studied in the mid-1600s, That may seem __ | 
like a long time ago, but remember that people have probability: The chances of something 
neal : - hee Eee i sands arereeh happening—actually, the ratio of the 
been doing geometry ict housond of years . ee cee ek G08 

Probability is involved any time we do somethi ng to the number of possible things that could 

where we cant know in advance what is going to | happen. For example, when you throw dice, 


you have 1/6 chances of getting each partic- 
ular number. 


happen. When we toss a coin in the air, we know it is 
going te come back down. However, we don't know if it 
will land as heads or taile. That is probability. 








Can you guess how many other words you 
could make by using any of the eleven letters 
in the word PROBABILITY? Do you think you 
coula make fifty words, or is the number closer to 
twenty? There is no way to know excep! by sitting 
- aovwn with paper and pencil and making a list. 

A Coin Toss | | For each word, you can use each 

ieee letter as mony times as it appears 
Tatoeesiny ot etn hae in PROBABILITY. For example, you 
tails. Do a simulated coln-toss experi- could spell BABY because there 
ment atwww.acs.itstu.edu/facul y/bllirn/ are two Bs, but you can't 
ropsmaetieeetnn Soe 
try 25 asad: then 100, and then 500. ve 8 ne 

is only one OQ. 


When we tried it, we got 10/15, 50/50, 
and 251/249. 





Hype yey aie a 
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hen you roll the die, you are playing with proba- 
bility. With each roll, you are just as likely to get 
las you are Z, 3, 4, 5, or 6, That means that you 


have one in six chances to get any number. And each time 
you throw the die, the probability of getting a particular 





number remains the same. 


ae ers ee 





This is a game for tyro players. To play, you will need the following: 
* Five pennies and five nickels (or two sets of other markers) 


A pair of dice 


* Paper and pencil for keeping score 

Players should each have five markers, which are prisoners. Player | 
places his or her five prisoners in each cell of the top row. Player 2 
places prisoners in the bottom row. Players take turns rolling the dice 
and subtracting the smaller number from the larger. If the difference 
matches a cell number, the prisoner kept in that cell goes free (is taken 
olf the board). Whoever frees all the prisoners first, wins! 


erry rere pape iy 
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What If You Roll Two Dice? 


Can you figure out what your probabilities are 
of getting a 1, 2, 3,4, 5, or6if you rall twodice? 
Will your chances increase or decrease? 
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A Variation 
on the 
Prisoners Game 










This time, each player picks 
where to put his or her pris- 
oners. Forexample, Player] 
could put a prisoner in cells 
1,2, and 3ofthetoproyw and 
cells 3, 4, and § of the 
bottom row, Each roll of the 
dice frees two Prisoners ata 
time, After playing several 
rounds, who has the bast 
strategy? 
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Who Owns That Car? 


A. man come in to the motor 


veclutas his new car. He wanes a very special 


icenge plate with the numbers 42/ 
Signing tne paperwork, 
Now oro ry Se wi 


What was the man 's nena 


bi ae i en Pe 
sn rf pie a : ' = ee a Pr 
bili ie? Live | ' isa OT eo 


vehicle aepartment te 
27 21770. While 
the mystenous man said, 


ngs iC hc. 





Let ‘er Roll! — 


Unlike the Prisoners Game, this one oifers 
chances of winning to all the players, 

and you can have as many as six people join 
{he game. Here 1s what you will need to play: 


eCquic. 


* Piece of paper and pencil for 
each player 
* Pair of dice 


You also need to make 
game card for each a. 
To do that, araw a five- 
squares-by-live-squares arid— 
you can use a ruler tc make 
the lines straight, but it 
doesn't matter if 
they're wobbly. 
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Then, heave one player read the following 
list of numbers: 


1], 36, 9, 24, 18, 8, 6G, 16, SO, 25, 10, 24, 
18, 6, 3, 12, 2, 4, 12, 16, 9, 12, 16, 9, 12, 


As each number is called out, each playet 
should write it dovm in any one ol the squares 
in the grid, until all the spaces are filled. 
some numbers will appear twice 

Once you are done, the game can begin. 
Players take turn rolling the two dice, mullti- 

piving the two results, and then covering one 
number on the grid. The first one to cover five 
squares in a row (in any direction) is the 
winner. 
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odd * ever * edd* even © odd® even odd® even cdd* even *.odd® even * odd* even" odd 


yen_* 
















d* even * odd* even =" édd*" oven =" o¢dd* « 


= 
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EVen and Odd 


ere is a game thet uses a principle sim- yee $ see. a as 6. 
ilar to the Prisoners Game and Let'er : That's an even 

| Roll. To play, you will need two players: number, so I win! 
Player E (even) and Player O (ced), plus the | ! 
tollowina: 


—— 
* 










* Piece of paper 
* Pencil 
* Paper clip 


On the count of three, both players show 
each other one to five lingers on one hand. 
Multiply the number of fingers showing on one player's 
hand by the number of fingers showing on the other player's hand. 
lf the product is even, Player E wins. If the product is odd, Player O wins. 
Keep a tally for twenty rounds. Which player wins the most rounds? 


TAG «POO e TOAD SPO es TAD es PDO 


You should have noticed that Player E won many more games 
than Player ©. Will Player E still win if both players use a spinner 
instead of their fingers? Try it. Use a pencil to hold a paper clip 
at the center of the spinner. Flick the paper clip around the 
spinner. Keep a tally for twenty rounds. Now, which player won 
the most games? 


et ae 





Space 1 
for | 
Tallies : 
(see the following page for possible exolanations) 
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Even and Odd—Explained 


What's going on’? Why does Player E keep 
winning’? There are two possible explanations: 
I. lf Player F always shows either two or 
four lingers, the answer will c/ways be even, 
regardless ct the number of fingers Player O 
shows. Player E will win every time. 
2. If Player E is totally honest and shows 
ingers romaomly, then it is the same as using 
the spinner. Player E will win most of the time. 
To see why, fill in this multiplication table ana 


7 


circle all the even numbers. Wow! 


Get Out o£ Here 


Metke your way from START 
lo END by following a number 
path that goes even, odd, 


even, odd, alc. 


How many 
different paths 
do you think you 
might start before 
you find the 
correct one’? 
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Math Puzzles Book 2 





A When you look at the results, it's easy to 
see Which kind of number is more likely to win! 


— ee aes aan eee 
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An Average Day 


het do you know about estimating averages? Each blank 
below represents an average value. Fill in the following 


story with your estimates: 






Se: 
r 


I'm just an average ten-year-old who is C _) inches tall. | am in school for 


C _J hours per year. After shoo | eat a snack. Usually it's popcorn. One 


popped kernel weighs about ( : grams and there are about = i. 


= 
-_ 
——— 


popped kernels m1 one oup. Today, w we are out of popcorn, so | eat ice cream. My 


— flavor is C % | watch a half-hour TV show, but there is an average 


a ee 


of C / commercials every 30 minutes, so the show is really only C > 


minutes long. Before | go to bed, | still check under the bed for monsters. After 


_ 


all, there is an average of | 2 monsters per bed. 


P One of the averages above is a mode. Which one is it? 


te What's an WorDS?KN ow 


average “es 








overages: Thereare three ways tocalculate the average. Themean 
iswhat you get if you add upall the values and divide the total by the 
number of values. Thisis typically what people mean when they use 
, the word average. The median of a set of values is the value in the 
middle of the set when the set is written in order, The mode of a set 

, Tiegh r. of values is the value that occurs most often. Mode is usually used as 
i . 5 al ‘ the average when the values are not numbers, like eye or hair color 
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Hidden Numbers, Etc. 


There are ten sentences hidden in this grid, and only one sentence 
per line, but here's the trick: Within each sentence are letters that 
spell out a number ONE through TEN. In the grid, though, the 
spelled-out numbers have been replaced by the corresponding 
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(continved) 


digits | through 10. Circle the sentences as you find them 
and write them out with correct spelling, and don't forget 
the punctuation! HINT: The sentences are all horizontal, 
but not every line has a hidden sentence in it. 








— ie” 
SAMPLE: Z ofitenjeat here. 
i. . | 
2 
3. - | 
| 
. | 
| 3. _ 
| 6. | 
f. 
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CHAPTER 9 


RANDOM 
REMAINDERS | 








SO WHAT'S LEFT? 


% @ cu may already know what a remainder 
is: it's what's left over after a division 


problem. For example 35 +8 = 4 witha 
remainder of 3: 8 gces into 35 4 times, but since 
4x9 = 32, there is still 3 lelt over. 
The puzzles in this chapter are the remainder 
of the book we've crammed it with fun activities 
that you didn't get a chance to see 


in any ol the previous chapters. 


FEUTUUATAIA 


Work out each problem with a calculater. When you are through figuring, 
turn the calculator upside down to read the answer to the clue in parentheses. 
NOTE: Some calculators automatically display a decimal point with two zeros— 
ignore those, because it may make your answer difficult to read! 





S 





9,645 / 3 = (small, medium, or large) 
142 x 5 = (petroleum) 

1,879 x 3 = (what you walk on) 
10,000 - 4.662 = (honey makers) 
50,029 - 15,023 = (barnyard animal) neha ee tee ee Ce te 
206 + 206 + 206 = (the opposite of tiny) ................. pie wlcaate pian eres 
188,308 + 188,308 = Clougn IG SUIY WOY): sisc--onmnescesecleelcuteevedecsvecbess 
10 + 13 = (not hard) ahaa naabeageeacssveewecbanes piocavaice 
926 x 2 x 2 = (an empty space) bess seevereess ers eeetyaeetes saan 


nH meme me meme mrPRerReHrHt Re rr HRrHHRER eS eBeeeRBSe Re SRE RR SE Ree HS 


ite ac eT EPR ee eee 
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Calling code 


Sam is calling his friends to invite them to a party. 
Using the phone keypad as a decoder, figure out | 
the names of the people invited. Each phone button 
has several letters on it, so be sure to look for the | \\\ 
number after the slash. It tells you if the letter is | 
in the second or third space. For example, 2/2 = | /\~ 
B. A number with no slash after it means the etter Ns 
is in the first space. 


[_—CSsC*d CO, 4/B8-B-2 SG /2-B/2-B-B 

65); 2 ). 2. 8/8-7/2-2-6/2-5/2 
-6/2_~——-7/B-8-3/2-4/8-6/2 

c ry 8. 8-3/2-8 3/2  2/2-8/2-2-7/2 
| __ 4. 8-2-8/8-8/3-9/8 _7-8/2-5/3-5/3 
g ie Ao 5.9:7/2-9/29 2 2/2-6/3-2-8 


| 6. 7/8-8/2-6-6-3/2-7/2 8-4/3-6-3/2 


2 ee ee ee 
ag! a4 
bial ul 


4 SEY 7. 7/3-2-6/2-8-2  2/3-6/3-2-8/2-7/3 
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NETWORK PUZZLES 


etwork puzzles require you to make sense ol a 
network that is presented to you. One of the most 
larnous network puzzles is the Seven Bridges 

of Kénipsberg problern. 

In Kénigsberg, Germany (now Kaliningrad, Russia), 
there was an island in the middle of a river that flowed 
through the city. Aker the river passed around the island, 
it separated into two branches. Seven bridges were buill 
so that the people of the city could move around. 





Worn know 


network: An interconnected structure, 
group, orsystemof points andlines. There 
are many types of networks: computer 
networks, railroad networks, bridge net 
works, Internet networks, and so an. 












A map of the center of Kénigsberg If the original problem seems hard, 
looks like this: sametimes it helps to solve a simpler version: 





Can you walk around the city and Suppose they built six bridges in 


only cross each bridge once? Konigsberg. Could you walk around 
Try it. Trace the map of the city on a the city and only cross each bridge 

sheet of paper and “walk” around the city once’? 

with a pencil so that you trace over each Why is this question easier? How is it 

bridge once and only once without lifting different from the first question? 


your pencil. 


Q: What’s the matter with the math book? 
A: It has problems. 





—_— 
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An Approach That Makes Sense 


Here's a method to help you with any number of bridge 
network problems—or any nelwork problems, for that 
matter. First, turn the city map into a diagram, where each 
circle is a piece of land and each line is a bridge. 


Each aot of land is called a node. 





You start and end at a node (not alweys ending at the place you started) 
and travel along the lines that connect them (the paths). 

Here is the general rule for solving a network. You look at each node 
and count how many paths lead out of that node, An even node has an 
even number of paths leading out of it. An edd nede has an odd number 
of paths. A network can be solved (traced without lilting a pencil and 
crossing each path exactly once) if the number of odd nodes is 0, 1, or 2. 





Practice Solving Networks 





For each of the following network puzzles, 
iirst igure out if it can be solved by counting 
the number of odd nodes. If it can be solved, 


It's Perfect! 


Have you ever heard of “perfect” 


f/f numbers? They are whole numbers 
then mars it with arrows to show how to trace that are equal to the sum of their 
around it and cress each path exactly once. [ Srener divisors, For example, 6 2 per- 


fect number because 6 = 1 +39 + 3. Other 
perfect numbers include 276, 496, 8128, 
33550336, 5689869056, 13/74636691328, 
2305843008139952128, and 26584559 
915698317446546926 15953842176. 
How do you think they calculated 
thatone? 
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Number Patterns 
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See if you can figure out the next number in each of these eight sequences: 


4, 6, 8, 10, 12, [_] 
5, 10, 15, 20, 25, [_] 


Sequence 1: Sequence 5: 


Sequence 6: 


Sequence 2: 


Sequence 3: 3, 7, il, 16, 19, [_} Sequence 7: 
Sequence 4: 4, 9, 16, 25, 36, |_} Sequence 8: 





Bel you've enver bleped hopenbioh thas wnpl ina tha Kae. 


bered hopscotch board here and for each “turn” ae 
numbers in the spaces on which you hop. 

¢ For example, on your first turn you would “hop” over 
number 1, so don't count it. * As you keep hopping up the - 


board, add 2+3+4+54+6+7+8+9+10. © Tum around and hop ~ 
back down the board adding 9+8+7+6+5+4+4+3+42 fora total 
of 98 points. * On your second tum you would hop « onl, hop 


over 2 (so don't count til) and keep on going. 


QUESTION: 






is my Pe pr yeyt epee 3") \! 
| 


epee 
Q| 2 | ‘4 


How many turns 
- would it take to 


<>>. |, | get 880 points? 
ee a oS ees 
Se Lee eS 
~  L ML ee 
aa ISS 
ie _ 


yerepeny 


8, 6, 12, 24, 48, [_] 
1, 3, 9, 27, 81, [_] 
11, 2,3, 5, 8 13, ] 
1, 2, 6, 24, 120, [_} 


4 





5 





COLOR MY WORLD 


n 1693, Francis Guthrie, a studeni, 

wondered whether any map 

could be colored with four 
colors or fewer—te illustrate the 
borders, countries that share a 
border must be different colors. 

Try to coler the map of Africa 
using only four colors, This may be 
harder than it sounds, but it isn’t 
impossible! HINT: Choose one color anc 
fill in as many countries as possible. Then move to the 
second color, the third, and—finally—the fourth. Countries 
that share a border cannet be the same color. > 











The Burden of Proof 


This seemingly simple question perplexed mathematicians for 
years. In 1976, two mathematicians, Appel and Haken, wrote a 
computer program to determine if any map could be colored 
with four colors. The program took over 1,200 hours to run, but 
finally verified that only four colors are needed to color any map. 


Crazy Quilting 
4 This quilting figure isn't a map, but the same idea 
is true—you should be able to color all the sections 
using only four colors, so that no two sections that 
touch are the same color. HINT: This puzzle is easier 
if you start from the middle and work your way out. 
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AN UNSOLVED MYSTERY 


he puzzles in this book have cnswers, but there are some famous 
| mathematical puzzles to which no ane knows the answer yet. 
Maybe you will solve a farnous unselved puzzle. 

One such puzzle is known as the Goldbach's Conjecture. The 
comecture is as follows: All even numbers greater than 2 can be 
written as the sum of two prime numbers. (Remember, a prime 
number is one that can only be diviced by | and itself.) 

No one has proved that this is always true or disproved it by 
finding an example that deesn't work (a counter-example). Here 
are examples that illustrate Goldbach’s Conjecture: 








6=3+3 a 
8=3+65 | Young Math 
10 = 3 + 7 or S + & (there may be more than one answer) | Geniuses 
Solving famous puzzles is not only for 
| mathemataans with a fot of educa 
Can you find two prime numbers that add up to the | tion. In 1995, two ninth-graders found 
following even numbers? (You may want to use the prime an original solution to this problem: 


Divide any line seqment into a set 
number of equal parts using only a 
compass and straightedge. Variations 


numbers you found in Chapter 3.) 


12 = + | 34 = = ofthis problem date back tothe time of 
| | | Euclid (300 2c). Find out about thelr 
; solution at wwee.gfacademy.org/GLoD 
4 = + 46 = i. 
| 
24 = + | 
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Random Remainders 





Around, and Around, and Around We Go 
This triple whirligig pattern, or “triskele,” is a very old and powerful symbol. Since the ancient 
Celtic people of Ireland thought that the number 3 was both sacred and magical, they may 
have believed that this symbol brought good luck and protection from evil. Sometimes the artist 
would add tiny lines or dots to make the pattern look like an animal, a flower, or a human face. 


As you wind your way through 
this mysterious triskele, find 
a bird in a nest, an elf in 
a pointy hat, a fish, two 
snakes looking at 
each other, and 
a bird with a 
big beak. 

















_~ That's dust about Right 
Take a wild guess at how many daisies are in this field. Write your wild guess here: 
Here's a hanay trick that wall 


help you to get close to the 
correct number ct daisies. 
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I]. Use a ruler anda 
brightly colored marker 
to civice the picture into 
a number of equal sized 
boxes. Tne boxes dont 
have to be pertectiy 
square, and it doesn? 
matter how many boxes 
you make, as long as 
they're the same size. 

2, Count the flower heads 
inct Ine stems) in one of 
the boxes. Count flowers 
that are more than half 
in the box as one flower. 

3. Now multiply the number 
of flowers in one box by 
the total number of 
boxes on the picture. 
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This answer is based on reasoning and is called an estimate. An estimate is still a guess, but it's an 
educated guess, not just a wild one! Write your estimate of the number of flowers here: _ 


How do your two answers compare? 
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The Very Las+ cross-Number Puzzle 


Well, you've come to the end of the book. 
But before you go on your way, here is one last cross-number puzzle you can enjoy! 


Across 

1. If “a cat has nine lives,” then how many 
ives do nine cats have? 

3. How many cards are in a full deck? 

. The number that is two numbers after 


en 


a, three times in a row! 

/. How much is seven sevens? 

8. How many days are in a year? 

10. How many Dalmatians are in that 
classic movie? 

Ll. How many hours are in a day? 

12. What's between 5 and 9° 

15. It takes eight rows of eight checkers 
to fill a checkerboard. How many 
checkers is that? 

l6. How many states are in the United 
otatesr 





Down 


|. Ascore is twenty years. How many years 9. This number is a palindrome. 
is “four score and seven"? 10. Adozen aozens is called a “gross! It you 
2. AVIlin Arabic numbers. nave a gross of pencils, how many pen- 
3. How would you see “quarter to six” ona cus do you have? 
cimtal clock? l]. Taxe an unlucky number and double it. 
4. Amonth can have this many days, but not 13. How many pennies equal three quarters? 
often. 14. What's left of a dollar if you spend a dime 
6. What's an early bedtime? and two nickels? 
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APPENDIX A 


Glossary of Math Terms 


Arabic numerals 


A numeral system that relies on ten digits—Q, 
1, 2,3, 4,5, 6, 7, 6 and 9. The Arabic numerals 
are whal we use today. 


Averages 


There are three ways to calculate the average. 
The mean is what you get if you add up all the 
values and divide the total by the number oi 
values. This is typically what people mean 
when they use the word average. The median 
at a set of values is the value in the middle of 
the sel when the set is written in order The 
mode of a set ol values is the value that occurs 
most often. Mode is usually used as the 
cveraae when the values are not numbers, like 
eye or hair color. 


Binary system 


represents “on” and 0 represents “off.” Our 
computers rely on the binary system. 


A. numeral system that uses | and 0, where | 


. 


Calculate 


This term originated from the Greek word 
kalyx—pebble or small stone -because a long 
time ago, Greeks used small stones to do 
simple calculations. 


Centi- 
1/100. 


Deci- 


110. 


Deka- 


1. 


Digit 
A number—but also a word for “linger.” 
Coincidence? We think not. It's very likely that 
the first people to start counting used their fin 
gers—just as little kids continue to do today. 
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Fibonacci series: A series of numbers that 
begin with 1, 1, 2, 3, 5, 8, 13, and so on, where 
the two first numbers add up to the third 
(l+1l=2), the second and third numbers add 
up to the fourth {(142=3), and so on. This 
sequence was devised by Leonardo Pisano 
(Fibonaccil, a mathematician who lived in 
Pisa, ltady, between 1170 and 1250. 


Geometry 

A study ot physical shapes. Literally, geometry 
means “to measure the Earth.’ 

Hecto- 

IDO. 


Irrational 


In mathematics, irrational numbers are those 
that cannot be represented as a lraction—they 
go on forever and ever with no repeating pat- 
term, 


Kilo— 
L,000, 


Mathematics 


Based on the Greek word manthancin (to 
learn), mathernatics measures and describes 
the world with numbers and symbols. 
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Milli- 
171,000. 


Network 

An interconnected structure, group, or system 
of points and lines. There are many types ol 
networks: computer networks, railroad net- 
works, bridge nelworks, Internet networks, and 
so on. 


Obelus 


The symbol "+" used to indicate division. The 
word comes from the Greek word obelos, for 
spit or spike, a pointed stick used for cooking. 
The aymbol has been used as a division 
symbol since around 1650. 


Pi (p) 

This number represents the ratio of circumfer- 
ence (the distance around the circle) and 
ciameter (the distance across the circle). This 
number is the same [ocr all circles, no matter 
what their size. 


Polygon 


A geometrical figure with three or more sides. 
The term polygon is from the Greek roots poli 
(many) and gonus (knees), Greeks thought of a 
polygon as a shape of many angles, which 
look like bent knees. 


HEE i ty roe PT | 





ET EE EEE , Glossary of Math Terms fe ae 





Prime number 


A number that is divisible by just two aifferent 
numbers, | and itself. Seven is prime because 
itcan only be divided py lana 7. E:gnt is nota 
orime number because besides 1 ana §, it is 
also divisible by 2 and 4. The word prime 
comes trom primus, the Latin word for “hret.” 


Probability 


The chances of something haprening—actu 
ally, the ratio of the number of times it could 
happen compared to the number of possible 
things that could happen. For example, when 
you throw dice, you have 1/5 chances of qet- 
ting each particular number, 


Roman numerals 


Numerals [ (1), V (), X (10), L SD), C (100), D 
(500), M (1,000), and so on, which were 
invented by the Romans and are still used 
today on clocks and in a few other cases. 


Solar system 


The sun, nine planets that revolve around it 

Mercury, Venus, Earth, Mars, Jupiter, Saturn, 
Uranus, Neptune, and Flutic—as well as all af 
their respective moons, comets, and asteroids. 


PEEP 
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Solidus 


The slanted bar “/" used far fractions and divi- 
sion, During the Homan Empire, the solidus 
was a qold coin. On the reverse ol the coin was 
c picture cf a spear bearer, with the spear 
going from lower left to upper right. This spec 
became the symbol tor fractions and division. 


Tallies 


simple lines that each represent one object 
and are used for simple counting. 
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APPENDIX B 


Read All about It! 


Anno's Mysterious Multiplying Jar 
by Masaichiro and Mitsumasa Annc (Philome! 


Books, 1983) 


Counting: on Frank 

by Rod Clement (Gareth Stevens Publishing, 
1991) explores how you and your imagination 
can make counting wild! 


Easy Origami 

by John Montroll (Dover Publications, |992) 
shows you how to make basic origami folds 
and how to make fish, birds, boats, and 
windmills, 


Grandfather Tang's Story, A Tale Told 
with Tangrams 

by Ann Tompert (Crown Publishers, 1999). 
Changing tangram pictures tell the story 
about two foxes and a dangerous game that 
might get one of them killed. 


The Greedy Triangle 

by Marilyn Burns (Scholastic, 1994). What if a 
dissalislied triangle wanted more sides? In 
this story, a triangle changes into a quadrilat- 
eral, then a pentagon, then a hexagon, and 
keeps growing. Will it ever be happy? Find out 
by reading The Greeay Triangle! 


How Much Is a Million? 

by David M. Schwartz (Scholastic, |9B5) shows 
a million, a billion, and a tnilion in pictures 

of children, goldfish, and stars. If you can 
imagine a million, then how much bigger is 

a billion? 


lf You Made a Million 

by David M. Schwartz (Scholastic, 1989). 
Read this book if you are curious to explere 
what a million dollars looks like and what it 
cculd buy! 
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ls a Blue Whale the Biggest Thing 

There Is? 

by Robert E. Wells (Alber: Whitman & 
Company, 1993) stretches your mind's idea 
about how big is really big, from the blue 
whale to the size of the universe. 


Jumanji 

py Chris Von Allsbura (Houghton Mifflin 
Company, 1981). What if a roll of dice and a 
move on the gare board was real? Read and 
figure out the probapility of the next move. 
This book wee made into a movie—did you 
see it? 


The King’s Chessboard 

by David Birch (Puffin Pied Piper, 1988). When 
a wise man asks the king to double his gift oi 
rice every day, can the king really grant the 
wise man's request? Learn how the power of 
doubling convinces the king that the humble 
wise man has a lesson worthy even of kings. 


Math Curse 

py Jon Scieszka and Lane Smith (Viking, 1995) 
imagines what it would be like & everything 
you leok at turns into a math problem and you 
didn't ike math. In this funny story, the clever 
girl eventually breaks the math curse. 
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Math Puzzles Book = 


Origami, Plain and Simple 

by Robert Neale and Thomas Hull (Si. 
Marlin’s Press, 1994) is a great book for 
beginners—il even shows you how to make 
an entire chess set from paper. 


Roman Numerals | fo MM 
by Arthur Geisert (Houghton Mifflin Company, 
}995). 


Sir Cumference and the First Round Table 
by Cindy Neuschwander (Charlesbridge 
Publishing, 1997). In this fun tale, King Arthur's 
xnights try out a variety of shapes fcr tables 
until a knight's son finds the best solution. 


What's Smaller Than a Pygmy Shrew? 

by Robert E. Wells (Albert Whitman & 
Company, 1995) can help you imagine how 
small is really small—down to a particle that 
is smaller chan a molecule. 
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PUZZLE ANSWERS 


page 2 * Roman Numerals page 5 «Hidden Numbers 
———— — 1. IT love my computer — when it works! 
2. Beth reeked of smoke after sitting by 
the campfire. 
3. My mother likes to weigh tomatoes(on every 
scale in the store. - 
4. Annie was even early for school last week! 
5. We can stuff our! dirty backpacks in your ‘tent. 
6. We like the mirrored maze room at the fun park. 
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Answer: WATCH 


page 4«WheninRome 


page 7 = On or Off? 
T-O-0-T-H_ T-H-I-R-T-¥ 
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pages 10-11 = Making Sense of the Irrational 


NUMBER OF DIGITS 


PUZZLE ANSWERS 


DIGIT VALUE 





page 12 Let's Get Packing 


1 


é. 


3. 


4. 


5. 


6. 


Call Kelly Short for directions to State park. 


Buy sun block and bug spray. 


Check the flashlight batteries. 
Fill water bottles, make snacks, and get chocolate! 
Pack ponchos and extra socks. 


Find bineculars and bird bo0ks 


page 13 * See What! Mean? 
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page 16 «Clock Math 
10+12=2— 1+ 4-7 
3+4-O 9+3-VU 


i0+9--O 11-3-R 
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Ae 11-1 = oe 


12+12-_¥ 


PUZZLE ANSWERS 


page 18 = Numbers with Direction page 21 «Magic Squares 

, | There is more than one way to complete the 
magic squares, but the solutions will be similar. 
Here is one way of solving each magic square. 


Magic Square 5 Magic Square 10 





page 20 * Connect the Dots 


. D | eee 
Addition Subtraction 


A. | -3+-5= -8 | -3--5=2 





2B. 4--8=2 

c., R-?- 3 
|b. | 4+-8=-4| -4--2= -2 
| &. | 7#-2=5 | 7--229 | 
| F. | -3+3=0 | -2--2-0 | 
6. | Sete 7 | gas 27 | 
H. ef hs 2 





pages 24-27 « 
Solve a Cross- 
Number Puzzle 





page 28 «Cross Sums 
ar? F 
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page 29 It's My Favorite 









PUZZLE ANSWERS 


page 36 = Musical Math 


9. 18 
5)95 4)72, 


a4 14Y 
3)87 6)84 


7175 (3)141 
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8)168 6)264 
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8/264 6)186 





What comes before a tuba? 
Answer: A one-bal! 


page 41 « The Sieve of Eratosthenes 
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41,43, 47, 53,59, 61, 67, 71, 73, 79, 83, B9, 97 
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Prime Numbers: 2. 3.5, 7. 11, 13. 17.19. 23. 29, 31.37. 


PUZZLE ANSWERS 


page 45 « Squares and Radicals 

S’= 75; 6° = 36; 7? = 49; B= 64; 9° = 81: 10° = 100: 
TM=121; 2? = 144; 13* = 169; 147 = 196; 157 = 225; 
16° = 256; 17° = 289; 18 = 324; 19° = 361; 20'=400 


page Ab» Goofy nina 





page 47° A Radical Sign 
V9 =3; V16=4: V25=5: V49 =7: 
Ne Bl =9 . ¥100 = = 10. 


V64 = 8; 


page 48 « On Your Mark! 


9 3 to get ready, 


1 for the money, 


= 7 2 for the show, 
-3 +4] | for the money, 3 to get ready, 
| 4 +6 gol 4toqo! 


4+ 2 2 for the show, 


page 50 « How Four Can You Go? 
2=(4ed-4)2V4 9=44+44(4+4) 
3=(44444)24 10=4«4-4-V4 
=V(4x4x4)-4 11=44+(V4+V4) 
5=(4x444)24 12=\(4e4x4)+4 
6=(44444)2V4 13=(44:4)4+V4 
T=4+[(44V4)4V4] 14244444444 
S=4xdidid -(4x4)-(4+4) 


page 51 * Your Number's Up 
1 ONESTEP AT ATIME/ HOLE IN ONE / A LONELY 
NUMBER 
2 TEAFORTWO/ DICEIN A MONOPOLY GAME 
LITTLE PIGS / THREE MUSKETEERS 
QUARTERS IN A DOLLAR / 4 PRIVET DRIVE (The 
Dursleys address in Harry Potter) 
5 POINTS ON ASTAR/ OLYMPIC SL tee 
DAY'S IN AWEERK 
6 HALFADOZEN / LEGS ON AN INSECT 
7 DWARVES WITH SNOW WHITE / BAYSIN AWEEK 
8 ARMS ON AN OCTOPUS / OUNCES INACUP / 
FIGURE SIN ILE SKATING/ EIGHT SIDES ON A STOP 
Sith 
9 CAT LIVES / PLANETSIN OUR SOLAR SYSTEM 
10 FINGERS OR TOES / COMMANDMENTS 
11 PLAYERS ON A FOOTBALL OR SOCCERTEAM / 
APOLLO 117 MISSION TO THE MOON 
12 MONTHSINAYEAR/ NUMBERS ON ACLOCK FACE 
13) AN UNLUCKY NUMBER / STRIPES ON THE U.S. FLAG 
14. FEBRUARY 1415 VALENTINE’S DAY 
15 MINUTESIN 4 QUARTER OF AN HOUR 
16 OUNCESIN APOUND 
1? TITLE QF ATEEN MAGAZINE / AMERICAN REVOLU- 
TION STARTED IN 1776 
1€ HOLESON AGOLF COURSE/ AN AGEWHEN YOU 
AKE OLD ENOUGH TOVOTE 
19 7984 (title of a book) / BUILDING 19 [a discount 
store) 
20 FINGERS AND TOES (all together) / 20THOUSAND 
LEAGUES UNDER THE SEA (title of a book) 
21 ANOTHER NAME FORTHE GAME OF BLACKJACK / 
THE CENTURY WE AREIN 
22 FEBRUARY 2215 GEORGE WASHINGION'S 
BIRTHDAY 
23 MICHAEL JORDAN'S NUMBER / CHROMOSOMES 
ILA HUMAN BEING 
24 HOURSIN A DAY /TWODOZEN 
25 DECEMBER 2515 CHRISTMAS DAY / A SILVER 
ANNIVERSARY 
50 U.S. STATES / STARS ON THE LS. FLAG 
100 “ONE HUNDRED BOTTLES OF BEER ON THEWALL’ 
SONG / PERFECT SCORE ON ATEST 


ois Sade! 
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PUZZLE ANSWERS 


page 54 Shape Changers page 57 «Life of the Party 
THREE SQUARE STSEEIISTRIS 
-LFOO VAAIFO 


MEALS A DAY! 
WUSTTVY J LILA 


page 55 « Six-Sided Math 
+ uF 





page 61 « The Last Straw 
1} — Tape the tips of three straws together to forma triangle 
| ( thatliesflatonthetable. Now, take the remaining three 
(27-—-X6; straws and tape themtso that one stands upright from 
each of the three corners. Finally, lean the three straws 
page 56 « Hide in Plain Sight toward the center and tape all three tips together so 
that you have an open pyramid. This is called a*tetra- 








¥ ee 
aoe : maak he ; i‘ 3 hedron,” and itis made up of one triangle lying flat on 
Nw Vv 5 FJ z NH EZEHM the table plus three more triangles for the upright side. 
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PUZZLE ANSWERS 


page 62+ Get to the Point! 





Answer: None — they were eal copy cats! 
pages 64-65 « Ona Treasure Hunt 


The Windy Hill 

1. Her father was afraid of ghosts and wouldnt 
want his money close to the cemetery. Cross 
out the cemetery, 

2, Cash Steele did not like small dark places 
either. Cross out mine shaft, well, and cave. 

3. ifhe buried the money, it would be to the 
north of his cabin. There are no under- 
ground hiding places left north of the 
cabin, so he must not have buried his 
money. Cross out dino banes. 

4. ifhe hidit aboveground, it would be south of 
the cabin. Both the barn and the Lone Pine 
are north of the cabin, so cross those out. 

5. [fhe didn't hide it in the well, then he didn't 
hide it in the windmill, either. He didn't hide it 
in the well (you've already crossed it out), so 
you can cross out the windmill as well. Now, 
the only other hiding place left is Windy Hill, Dominoes work by matching the open numbers, so 
which is the answer, that a 1 goes next toa 1, a2 next toa 2, andsoon. 
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page 66 « The Domino Effect 





page 67 « Picture This 





4 


pages /2-/3 «Not by aLong Shot 


Giratfe 


page 74 « Hink Pinks 


1. Pile of games that 
weighs 2,000 Ibs, 

é. 9,280 foot grin 

3. Two pastries that are 
each lé inches long 

4. Very difficult 
a feet 

5. Rubber ball that 
werghs 16 ounces 

5. 28.4 grams that 
jumps quickly 

7, Uraent message that 
weighs ¢.2 pounds 





PUZZLE ANSWERS 


page 75« 
Star Power 


Blue whale 


T O 
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page 78 « Measuring Your 2272s 


pages 76-77 » A Weighty Matter 
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PUZZLE ANSWERS 


page 80 « Googols of Fun 

L 7*15*15-7°15+12 =8-1-19 
AGOOGOL HAS 
15*14°5 8°21-14-4-18°5+4 
ONE HUNDRED 
26*5*18°15°19 
ZEROS 


£ 






A 
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pages 84-85 « Logical Math 
lL. The ofher one is a nickel! 
2, 994+(9=9)=100 
3, 30+ 15=2and 24 10= 12, Note: 30 divided by 
halfis not the same as 30 divided in half. 
. You have the three apples you took away. 
. Apie inthe face.” 
. "Oneinamillion. 
. "Six of one, half a dozen of another.” 
. He weighs meat! 
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page 86 « Moving Around 

Gary is moving to Boston, Harry is moving to Dallas, 
Larry 6 moving to Chicago, Mary 15 moving to 
Atlanta, 
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‘Sapphire Blaze 


page 87 « Taming Dragons 

Day 1 Day2 Day3 Day4 

Smokey Spitfire Forktail Blaze - 
Forktail Smokey Blaze Spitfire 
Forktail Spitfire Smokey 
Blaze Smokey Forktail 


Ruby 
Jade 


Topaz Spitfire 


page 87 « The Marriage Proposal 


Ruby can take out one pebble and “accidentally” 
drop it into the river. Then, she'll insist that the 
pebble was white. Since the other pebble in the 
purse is black, everyone has to assume that she 
dropped the white pebble—and she won't have to 
marry the sneaky prince! 


pages 88-89 « In the Land of Confusion 


Can you figure out who is a sage and who is a 
jester? Xavier and Zachary are sages, and Yale isa 
jester. Hereistheexplanation: Xaviermust beasage 
because if he were a jester, he would lie about it. 
Since Xavierisasaqe, Yaleis ajester—his claim that 
Xavierislyingis untrue. Inturn, that means Zachary 
is telling the truth, so he is a sage. 


Are the boy and girl sages and/or jesters, and 
what color hair does each one have? They are 
both jesters; the boy has red hair and the girl has 
black hair, If the third statement is true, then cither 
the first or the second statement must be untrue; 
but that's impossible—either they are both true or 
both untrue, since oneisaboyandtheotherisagirl. 
That means the boy is ajester, which means that he 
isthe one who said, “I'magirl.” Therefore, the girl ts 
also a jester, because she said, “I'ma boy.” 


PUZZLE ANSWERS 


pages 88-89 «In the Land of Confusion, continued 


What can you tell about him or his son? They are 
both sages. Let's look atit this way: 

1, If the statement is true, then they are either 
both sages or jesters; since the father is telling the 
truth, they are both sages. 

2. lithe statement is false and the father is ajester, 
his son must be a sage, in which case the statement 
is not a lie, which means that the father cannot be a 
jester. 

That means the only possible outcome is that 
they are both sages. 


Immediately, the sages cried: “Imposter! Arrest 
that man!" Why? |f the King were a sage, he would 
say the truth, “I'm a sage.” If the King were a jester, he 
wouldlieand say, “Iimasage.” Since the King said, “I'm 
ajester,” heis neither a sage nora jester, andisnota 
citizen of the Land of Confusion. 


pages 90-91 « Read the Numbers 
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page 92 « Simple Symbols 
G 2 il e & 6 
411 - 112 
5 9 104 


page 92 « Buying Numbers 
The customer was buying numbers forherfrantdoor. 


page 931] Can't Find It! 


I 
A 
I 
Z 
I 
4 
5 
I 
3 


ho Be ln Go 4 hg ew de 
leet Pa ry ay fe Un BR Be Uy 












Wl heranch th Fie bh 
Heel Feel 


hathyn 


Josh 


thon 
TOT Al pater ef 
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page 98 « Who Owns That Car? 
Look at the license plate upside down, and you'llsee 
that the numbers spell out OLLIE LEE. 
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PUZZLE ANSWERS 


page 99 « Even and Odd pages 102-103 « Hidden Numbers, Etc. 


5 
H 
i 
| tT 
J68 
| oO 
L) 
I 
K 
B 
m4 
)H 
¥ 





SAMPLE: Teffeneat here, 
1. _ Put a pefi in doch bag. 
2 igh the apples, please 
3 _ It Geven} not odd 
4,_See € T've}got mail, 
5. What if oun)phone rings? 
¢ __The pond is filled wifh reeds. 
7. That walild be nice! 
gq  Sheis toe nen the edge! 
g Hehosa barin in East Conc ord. 


oO Dan tt wa) ry: be happy! 


page 106 = Spellulator 





page 101 * An Average Day 9,645 / 3 = (small, medium, or large) 3215, SIZE 

One of the averages aboveisamode, Whichone = 142 » 5 = (petroleum) flO, Ot 

is it? Average ice-cream flavor 1,879 = 3 = (what you walk en) 5637, LEGS 
10,000 - 4.662 = (honey makers) 3358, BEES 
50,029 - 15,023 = (barnyard animal) 35006, GOOSE 
206 + 206 + 204 = (the opposite of tirry) 618. BIG 
188,308 + 188.308 = (leugh ina silly wey) 276616. GIGGLE 
10 « 13 = (not bord) é3, EZ 
926 x 2x 2 = (an empty space) 3704, HOLE 


133 


PUZZLE ANSWERS 





page 107 « Calling Code page 111 «Color My World 
1. IMANUTT 5. DREW ABOAI 
2. FRANKN STEIN 6. SUMMERTIME SF te-— 
3. TEDE BEAR 7. SANTA CLAUS eee 





4. TAFFY PULL 


~ 





page 109 « Practice Solving Networks 


— . 
fn m9 sa. w% . Tris . orb 
if i 4 6 = or of marry 
start i, _ eee. | , Fy ; : 
dens 7 9-8 NES eae 
|; * . ; CON 
Aw Jf La |» 
fp Ki fe * r fs s 
he * : > oo 4 1, ff ' | rad / \ 
—— ' ‘ if o-+—*- 
s s no Solufeon 
ienil if \ i ste : page 111 «Crazy Quilting 
| if o ss ome | 
a et " .— There are several ways you can color this 
e ne éolution : C33 pattern—this is just one way of doing it. 
oe a il 
o e " - ig 
nd folutier eng 


page 110* Number Patterns 

Sequence 1: + 2=14 

sequence 2: +5=-30 

sequence 3; +4 = 23 

Sequence 4: +5,+7,+9,+11,+13=49 

Sequence 5: ~2=96 

Sequence 6: «3-243 

sequence 7; 1, 1,2, 3, 5,8, 13:14 1=2:1+2=3;2 
+#3=5;345=8:54+8=13;84 13=21 

Sequence 8: 1, 2, 6, 24, 120:1 x 2=2:2x3=6;6%4 
= 24:24x 5=120;120x6-720 





page 110. Hopscotch Math re = — —e 
Turn One =98 points 14-1143 46223423 
a oo eet 16=1145 58=5345 

Oars. 20=134+7 60-5347 
Turn Four = 92 points 94 = 11413 


Add all four turns together to get 380. 
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PUZZLE ANSWERS 


page 113 Around, and Around, and Around We Go page 115 The Very Last Cross-Number Puzzle 





page 114 That's Just about Right 

Answers will vary. We chose to divide the field of 
daisies into 24 boxes. There are about 10 daisies in 
every box. Therefore, we estimate that there are 240 
daisies in the field pictured. 


‘a ; 2 , ‘i 
= a m, e . / 7 = . : 
7 a | aa a 5 : ; : 
# a. | = ~ . 1 = t= rs | 
# : r t { ae 
= a. il : r _ J, es 
, - ft foie 5 Oe eh ee Se Pee aes i = = 
; i her i ant J ‘a : i a 
= w Qnmt of ‘ ya | i 
7 , oe ee ee ee ' J = . tia a 
. e t , is oo ae ra r = } alm 2 . 
a =, bs = ih ‘= _ The i a — eo ee a 
a : i ae ? %, i" yy = r r @ a ® 
ae ia Fh 2 j a a | , 1 F A 
5 = = : 7 4 "- © ' t 
x = il ' ] | 7a oe | EB 4 
ae So. Pe ee 7 1 = = 
7 & = 4 = 7 1 z 
a ag a ee ‘ a a 
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Packed with tons of information, activities, and puzzles, 
the Everything” Kids’ books are perennial bestsellers that 
keep kids active and engaged. Each book is 8" x 9 '/,", 
144 pages, and two-color throughout. 
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All this at the incredible price of $6.95! 


The Everything” Kids’ Math Puzzles Book The Everything Kids’ Bugs Book 
1-58062-773-0 1-58062-892.3 — 





The Everything® Kids’ Baseball Book. 2nd Ed. 
1-58062-688-2 

The Everything’ Kids’ Cookbook 
1-58062-658-0 

The Everything’ Kids’ Joke Book 
1-58062-686-6 

The Everything’ Kids’ Monsters Book 
1-58062-657-2 

The Everything” Kids' Mazes Book 





The Everything’ Kids’ Money Book 


1-58062-685-8 
The Everything’ Kids’ Nature Book | 
1-58062-684-X | 
The Everything* Kids’ Puzzle Book 
1-58062-687-4 
The Everything’ Kids’ Science Experiments Book 
1-58062-557-6 
The Everything’ Kids’ Soccer Book 
1-58062-642-4 


The Everything’ Kids’ Travel Activity Book 
1-58062-641-6 





Omer Evening? Booxs my Anavs Mena Corporanon 


The Everything® Bedtime Story Book 
by Mark Binder 
The Everything’ Bedtime Story Book is a wonderfully original collection of 100 stories 


that will deliaht the entire family. Accompanied by charming illustrations, the stories 
included are retold in an exceptionally amusing stvle and are pertect for reading aloud. 





<< 5. 4 “3 = From familiar nursery rhymes to condensed American classics, this collection promises 
Sa at Lat _ te ‘ \ , : 3 § 
anil anal to promote sweet dreams, active imaginations, and quality family tire. 
Trade Pazerbuch, $12 Er 
1 S6062-147-3, SM pages 
rs i rt r a, | r’ 
wf “A any a wr ‘A il 
The Everything” Mother Goose Book 
by June Rifkin 


The Evervthing’ Mother Goose Book is a delighthul collection of 300 nursery 
rhymes that will entertain adults and children alike. These wonderful rhymes are 
easy for even young readers to enjoy—and great for reading aloud. Each page 
is decorated with captivating drawings of beloved characters. Ideal for any age, 
The Everything’ Mother Goose Book will inspire youn readers and take par- 
ents on an enchanting trip down memory lane. 





Trade Pacteneek, $1255 
158062 290.1, SM papes 
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The Everything’ Fairy Tales Book 
by Amy Feters 


Take vour children to magical lands where animals talk, mythical creatures 
wander freely. and good and evil come in every imaginable form. You'll find 
all this and more in The Everything Fairy Tales Book, an extensive collec- 
tion of 100 classic fairy tales. This enchanting compilation features charming, 
original illustrations that guarantee creative imavinations and quality family time, 





Trade Paperbacs, $12.95 
1-350 546-0, S0= pages 


(Pret ere rer eee ee rete tes Pe PERE ha Pd he ee ere ee ete ee ee oe 1 : t 


Available wherever books are sold! _ 
To order, call 800-872-5627, or visit us at everything.com 


Everlhing® a reget _—— trademark of Adams Media Comoran 


